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ABSTRACT OF THE THESIS 
 
Genetic Counseling for Transgender Patients: Perspectives on Terminology, Disclosure of 
Transgender Status, and Proposed Pedigree Nomenclature 
 
By 
 
Hallie Lyninger 
 
Master of Science in Genetic Counseling 
 
 University of California, Irvine, 2019 
 
Professor Maureen Bocian, MD, MS, Chair 
 
 
In a 2018 study, over 90% of genetic counselors reported that they would like more 
education as to how to meet the needs of transgender and non-binary patients, but to date 
there is no published research on genetic counseling for these populations. This study 
aimed to gather the perspectives of transgender/non-binary individuals on four issues: 
overall perception of genetic counseling; language and terminology used in genetic 
counseling; willingness to disclose gender identity and sex assigned at birth to a genetic 
counselor; and appropriateness of proposed pedigree symbols for transgender patients. A 
total of 135 eligible participants responded through an anonymous online survey. 
Responses showed a strong preference for specific, accurate, biological terms over more 
general language, such as saying “estrogen” instead of “female hormones.” Participants 
reported a significantly lower likelihood of disclosing their transgender status if they 
perceived such disclosure as having a low relevance to the referral indication. When 
surveyed regarding pedigree symbols, 79% of participants felt that a shape matching the 
gender identity of the patient with text underneath to denote sex at birth was appropriate 
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for transgender men and women, preferring those symbols to both of the other sets of 
symbols offered. For the hypothetical non-binary patients, participants preferred a 
diamond with text underneath to denote sex at birth, with 76% rating it as appropriate. 
Taken altogether, this study provides insight that can be used to guide genetic counseling 
policy and education to ensure that transgender populations are getting equivalent care to 
cisgender patients. 
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1. INTRODUCTION 
1.1 Terms and definitions 
• Gender: the range of characteristics pertaining to, and differentiating between, 
masculinity and femininity, especially as differentiated by social and cultural roles and 
behaviors. 
• Gender Identity: A person's internal sense of self and how they fit into the world, from 
the perspective of gender. 
• Sex: an often nonspecific term used to refer to a number of biological characteristics 
associated with males and females, including, but not limited to: sex chromosomes, 
genitalia, reproductive organs, hormone levels, and secondary sex characteristics. 
• Transgender: An umbrella term that describes a person whose gender identity differs 
from the sex that was assigned at birth. May be abbreviated to trans. A transgender 
man is someone with a male gender identity and a female birth assigned sex; a 
transgender woman is someone with a female gender identity and a male birth 
assigned sex. A non-transgender person may be referred to as cisgender (cis=same 
side in Latin). 
• Transmasculine is a gender identity used to describe those who were assigned female 
at birth (AFAB) but identify as a gender closer to the masculine end of the gender 
spectrum; 
• Transfeminine is a gender identity used to describe those who were assigned male at 
birth (AMAB) but identify as a gender closer to the feminine end of the gender spectrum. 
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• Transsexual: A more clinical term which had historically been used to describe those 
transgender people who sought medical intervention (hormones, surgery) for gender 
affirmation. Term is less commonly used in the present day, however some individuals 
and communities maintain a strong and affirmative connection to this term. 
• Non-binary: Describes a transgender or gender-nonconforming person who identifies 
as neither fully male nor fully female, or both. 
• Intersex: Describes a person born with any of several variations in sex characteristics 
including chromosomes, gonads, sex hormones, or genitals that do not fit the typical 
definitions for male or female bodies.  
• AFAB: Assigned Female At Birth (used in contexts in which a person’s gender identity 
contrasts with the female sex they were assigned at birth). 
• AMAB: Assigned Male At Birth (used in contexts in which a person's gender identity 
contrasts with the male sex they were assigned at birth) 
• LGBTQ:  an acronym for Lesbian, Gay, Bisexual, Transgender, and Queer (or 
Questioning), often used as an umbrella term when labeling topics pertaining to 
sexuality and gender identity. 
• Pronoun: Personal gender pronouns include (but are not limited to) he/him/his, 
she/her/hers, and they/them/theirs. A person should be referred to using the pronouns 
consistent with their gender identity whether or not that person has taken hormones, 
undergone surgery, or had any other gender affirming medical treatment. 
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1.2 Background literature on transgender patients in genetic counseling 
An estimated 0.6% of American adults identify as transgender, and that number is 
likely to increase as greater cultural acceptance and opportunity are afforded to 
transgender individuals (Flores, Herman, Gates, & Taylor, 2016). Transgender individuals, 
like others, may seek genetic counseling services in a variety of specialties, including 
prenatal, pediatric, and cancer genetics clinics. In a 2018 survey of genetic counselors, most 
of whom had been practicing less than 5 years (77%), 39% reported having already seen 
one or more transgender patients (Sheehan, 2018). In the same survey, almost all 
participants reported that they would like more education as to how to meet the needs of 
transgender and non-binary patients, but the current body of genetic counseling literature 
on the topic is small. Two studies (Glessner, VandenLangenberg, Veach, & Leroy, 2012; 
VandenLagenburg, Veach, LeRoy & Glessner, 2012) that sought to understand gay, lesbian, 
bisexual and transgender patients’ experiences and attitudes towards genetic counseling 
had no transgender individuals complete their investigative survey or interviews. 
It is important to note that not all transgender individuals identify as strictly men or 
women. A growing number of US states, including Arkansas, California, Colorado, Maine, 
Minnesota, New Jersey, New York, Ohio, Oregon, Utah and Washington, legally recognize 
non-binary gender identity—represented as an “X” on state IDs and birth certificates in 
place of an “F” or “M” designation—both for individuals who are intersex at birth and for 
those who identify as non-binary later in life.  At this time, no researcher has investigated 
the experience of non-binary patients in genetic counseling. As the non-binary population 
gains visibility, genetic counselors must be inclusive to their needs if we wish to make 
comprehensive guidelines for caring for all transgender patients. 
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Transgender patients in a number of settings cite lack of provider education as a 
significant barrier to care (Alegria, 2011; Hoffkling, Obedin-Maliver, & Sevelius, 2017; 
James et al., 2016; Samuels, Tape, Garber, Bowman, & Choo, 2018). One third of 
transgender adults report having had a negative experience with a well-meaning health 
care provider in the past year, such as having to educate the provider in order to receive 
appropriate care, or being asked personal questions about their transition that are not 
relevant to the visit indication (Samuels et al., 2018). Mistakes that might seem like small 
faux pas to an individual healthcare provider may have serious consequences for a patient 
when taken in aggregate: each year, as many as a quarter of transgender individuals delay 
or avoid necessary medical treatment out of fear of being treated rudely by their medical 
provider (Hoffkling et al., 2017; James et al., 2016). It is clear that more provider education 
is required to meet the needs of these patients, and this education should be guided by the 
community that it is intended to serve.  
While transgender individuals have traditionally been grouped with the larger  
LGBTQ community (Alegria, 2011; Glessner et al., 2012), there are a number of reasons 
why they merit separate consideration. To address the unique needs of gay, lesbian, and 
bisexual patients, practitioners require cultural competency largely with respect to their 
relationships and families; for transgender patients, it is the individuals themselves. In 
many institutions, including healthcare systems, transgender individuals have to navigate 
hurdles related to legal documents, such as having past medical records or insurance cards 
with a different name or pronouns than they currently use. Even using the restroom in a 
healthcare office can be a source of anxiety for transgender individuals, because the right to 
use the restroom that corresponds to an individual’s gender identity is not guaranteed in 
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many states. Transgender patients’ identities, their bodies, and which, if any, medical 
therapies they have had to support their transition may impact their genetic risks and the 
options that they have in facing those risks in a way that is fundamentally different from 
the rest of the LGBT community.  Therefore, previous studies regarding health care and the 
larger LGBT community are not sufficient to guide genetic counselor education. 
A 2019 case series (Sacca, Koeller, Rana, Garber, & Morganstern) highlighted 
counseling issues presented by 3 transgender patients seeking genetic counseling for 
known familial mutations in BRCA, a gene(s) that causes breast cancer. The authors noted 
that in all three cases, using respectful terminology and allowing patients to comment on 
what pronouns the counselor should use to refer to them were crucial steps to building 
rapport and encouraging patient disclosure. Another issue raised in this series was the 
challenge of documentation, both in the electronic medical record and in clinical pedigrees. 
Among these cases, one patient chose not to disclose their transgender identity initially, 
only doing so when the counselor explored the patient’s motivations for seeking genetic 
testing.  All three patients were seeking genetic testing at younger ages than are typical in a 
cancer genetics clinic, and though their exact reasons for seeking testing at younger ages 
differed, all were motivated in part by their transition and associated medical care. One 
transfeminine patient had been referred by their endocrinologist for risk assessment 
before starting estrogen therapy; the two transmasculine patients sought genetic testing to 
help plan the timing and extent of their gender affirming surgeries. Because the genetic 
counselors who saw these patients did not have clear practice guidelines to direct their 
care, the paper concludes that “more education and research on transgender specific issues 
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and risks is needed to ensure that this population is getting equivalent care to cisgender 
patients.” 
1.3 Language and terminology in genetic counseling 
The first issue that this project aims to investigate is the language and terminology 
preferred by transgender patients in the context of genetic counseling.  Across genetic 
counseling specialties, gendered language is common, both to explain concepts of 
inheritance and chromosomes (“We have two copies of every gene – one from mom and 
one from dad,” “NIPT can predict the sex of the baby”) and to discuss the natural history 
and management of genetic disorders (“female reproductive cancers,” “male hormones,” 
“more common in men than women”).  While current genetic counselor education may 
define terms such as “transgender” and address general inquiries about pronouns, it does 
not cover specific language common to genetic counseling sessions that may be 
inappropriate for transgender clients (Bennett, Peters, Rolf, & Silber, 2015). Similarly, 
education aimed for a more general audience of health care providers that goes into 
greater depth about concerns facing transgender clients lacks guidelines for these genetic 
counseling themes (Center of Excellence for Transgender Health, 2016). 
1.4 Disclosure of gender identity and sex assigned at birth 
Disclosure of transgender status is another issue for which the input of the 
transgender community can guide genetic counselor education. To provide the most 
appropriate and holistic care, genetic counselors must be aware of the relevant context of 
their patients’ lives, including their gender identity and their sex assigned at birth. For 
transgender individuals seeking genetic counseling for a family history of cancers, for 
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example, disclosure is vital to assessing risk, prevention, and treatment options (Brown, 
2015; Colebunders, T’Sjoen, Weyers, & Monstrey, 2014 ; Wolf-Gould, Riley, & Carswell, 
2018). 
Given the stigma and mistreatment these individuals face, it is not surprising that 
transgender patients carefully consider when and to whom to disclose their gender identity 
in a healthcare setting. In 2018, Maragh-Bass et al. surveyed transgender and non-binary 
individuals about factors affecting their choice to disclose their gender identity to both 
primary care providers and emergency department providers. In the study, a major factor 
cited by participants that affected their willingness to disclose was the medical relevance of 
their gender identity to the indication for the visit. Over 90% of respondents indicated that 
they would disclose their gender identity when directly relevant to the health concern for 
which they were being seen, but many respondents specifically noted that they would not 
volunteer that information if they did not see it as medically relevant to their chief 
complaint. Across medical genetics, inheritance patterns and sex-limited patterns of 
expression can be complicated. Many genetic conditions unrelated to sex or reproduction 
have causative genes located on the X chromosome, and conditions with autosomal 
inheritance can have altered expression due to sex.  Whether the condition was passed 
down in the sperm versus the egg can also influence the expression of some conditions. 
Transgender patients -- even those with high general health literacy – may not fully 
understand the implications of choosing not to disclose their sex assigned at birth in a 
genetics clinic. The fact that a physical exam is usually not part of a genetic counseling 
appointment may further the perception that such disclosure is not necessary or relevant 
in this setting. 
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Maragh-Bass et al. (2018) also identified a number of interpersonal and 
environmental factors that encourage transgender patients to disclose their gender 
identity in primary care and emergency department settings. Among interpersonal and 
contextual factors, survey respondents indicated that they would be more likely to disclose 
their gender identity if they perceived the medical practice as being respectful and 
knowledgeable about LGBTQ health issues, highlighting the need for provider education. 
Respondents specifically noted that environmental factors such as the availability of 
LGBTQ patient handouts, LGBTQ-inclusive office art and signage, and LGBTQ-inclusive 
language on standard paperwork signal that a medical provider will respond with 
understanding if they disclose their gender identity and sex assigned at birth.  It is the 
responsibility of clinical genetics providers to elicit this information in a way that is 
respectful and non-judgmental in order to provide appropriate care. 
1.5 Pedigree nomenclature for transgender individuals 
A third important way in which the genetic counseling needs of transgender 
patients differ from those of the larger LGBT community is in their representation within a 
clinical pedigree. Clinical pedigrees are foundational tools for risk assessment and 
documentation in both clinical genetics practice and research.  In 1995, The Pedigree 
Standardization Task Force (PSTF) gathered the input from more than 100 human genetics 
professionals in order to make recommendations for a universal set of standard pedigree 
symbols. These recommendations ensure uniformity of pedigrees among practitioners, 
improve patient care by reducing the chances of incorrect interpretation, and facilitate 
communication among clinicians and researchers. Standardized pedigree nomenclature 
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specifies that a square and a circle be used to indicate a male and a female, respectively, 
and a diamond be used to represent an individual whose gender is unknown or 
unspecified, or when grouping multiple individuals of different genders together (Bennett 
et al., 1995)(Figure 1). 
Figure 1: Selected standardized pedigree symbols (Bennett et al., 1995) 
 
Currently, there are no official guidelines for the representation of transgender and 
non-binary individuals in pedigrees. The most recent update to the recommendations for 
standardized human pedigree nomenclature, published in 2008, suggest that a diamond 
can be used for all transgender and non-binary individuals, but the authors refrained from 
making an official recommendation (Bennett, Steinhaus French, Resta, & Doyle, 2008). The 
National Comprehensive Cancer Network (NCCN) has proposed alternative pedigree 
symbols for transgender individuals; their current guidelines suggest a square with a circle 
circumscribed inside of it for a transgender man, and a circle with a square inside of it for a 
transgender woman (Provenzale, 2018). 
Figure 2: NCCN proposed pedigree symbols 
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When surveyed in 2017, genetic counselors reported using a variety of symbols to 
document transgender men and women in their own practice. While almost 30% of genetic 
counselors surveyed reported using the NCCN’s proposed pedigree symbols for 
transgender individuals, 60% reported using a symbol consistent with the gender identity 
of the individual with text underneath to note their status as transgender (Sheehan, 2018). 
Fewer than 2% reported using the diamond for transgender men and women, as proposed 
by Bennett et al. (2008), although 74% reported using the diamond, with or without 
accompanying text, to represent non-binary individuals (Sheehan, 2018). 
This lack of consensus within the genetic counseling profession highlights the need 
for a standardized pedigree nomenclature for transgender individuals. To date, no 
researcher has formally gathered the opinion of transgender and non-binary individuals on 
any set of proposed pedigree symbols for transgender and non-binary individuals. Without 
input from the stakeholders affected by these policies, we risk codifying practices that the 
transgender community may view as inappropriate or offensive. Terms to describe sex and 
gender can be personal and emotionally fraught for transgender individuals, many of 
whom have already had negative experience with health care providers (Alegria et al., 
2011; Hoffkling et al., 2017; James et al., 2016; Samuels et al., 2018). The Pedigree 
Standardization Task Force has not historically considered patient opinions regarding 
symbol selection, but in the case of the transgender population, the unintentional selection 
of offensive symbols could create the perception that the genetic counseling profession is 
unfriendly to this population or does not respect transgender identities. Previous updates 
to pedigree nomenclature have not carried this risk because they have not involved 
describing the identities of a marginalized group. 
11 
 
Allowing transgender and non-binary individuals to comment on preferred 
language and terminology in the context of genetic counseling, barriers to disclosure, and 
their overall perception of genetic counseling would help guide training and educational 
materials for genetic counselors wishing to improve their cultural competence with respect 
to this population. Without evidence-based recommendations guided by the population we 
aim to serve, we risk making policy and practice decisions based on, at best, the experience 
of a handful of individuals or, at worst, harmful stereotypes. 
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2. MATERIALS AND METHODS 
This research study was reviewed and confirmed under the category of ‘self-
determined exempt human subjects research’ by the Institutional Review Board of the 
University of California, Irvine. 
2.1 Participant eligibility and inclusion 
Individuals were eligible to participate in this study if they identified as transgender 
or nonbinary—defined as identifying as a different gender than their birth-assigned sex—
and were 18 years of age or older. The survey was only provided in English. As such, the 
participants were required to read and understand English. Internet access was required in 
order to participate in this study.  
There were 158 total responses, of which two were removed because their gender 
matched their sex assigned at birth and, therefore, they did not meet the criteria for 
inclusion. Nineteen respondents did not complete any survey questions beyond the 
demographics page and were not included in this analysis. An additional two responses 
appeared to have been submitted by the same individual in bad faith (two independent 
transgender policy experts were consulted, recognized some of the language used in those 
responses as anti-transgender rhetoric, and agreed they were unlikely to have been 
submitted by members of the transgender community). These were not included in the 
analysis.  
Six individuals chose to write in their gender instead of selecting from the provided 
options of male, female, and nonbinary. Two individuals who listed their gender as 
“agender” were included with the nonbinary respondents for the purpose of analysis. One 
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AFAB respondent listed their gender as “demiguy” and was included with the male 
respondents. One AMAB individual listed their gender as “Transfemme nonbinary” and was 
included with the female respondents. Two AFAB respondents who identify as nonbinary 
but currently live as women were included with the nonbinary respondents.  
2.2 Recruitment and compensation 
Participants were recruited through an advertisement posted solely online. The 
advertisement was posted to the lead researcher’s Facebook page, shared on Twitter by a 
public figure in the transgender community, and posted to several Facebook groups and 
Reddit pages with a focus on educating cisgender individuals about trans issues, including 
but not limited to “Unlearning cissexism and transphobia” and “r/asktransgender.” See 
Appendix B for survey advertisement. 
All individuals asked to participate in the study had the opportunity to enter a 
drawing for one of eleven $15 gift cards to an online retailer of their choosing, irrespective 
of study participation. A link to a separate Google form for email collection was provided on 
the consent page of the online survey as well as after survey completion. The email 
addresses provided were used solely for the distribution of gift cards and could not be 
linked to the research data in any way. Winners were chosen with a random number 
generation program from www.random.org. After gift card distribution, the email 
addresses were promptly discarded. The funds to purchase the gift cards were provided by 
a research scholarship from the National Society of Genetic Counselors Membership 
Subcommittee.  
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2.3 Protection of participant privacy 
Participants were asked to complete an anonymous web-based survey generated 
through UCI REDCap, a secure web application for building and managing online surveys 
and databases. Participants accessed the online survey link in their own private settings. 
The privacy of participants was protected throughout the entirety of the data collection 
process. No personal identifiers were obtained in this study. This research study did not 
cause any harm to the participants. All research data was stored securely and 
confidentially. 
2.4 Consent 
Implied informed consent (unwritten consent) was obtained prior to participating 
in the study. On the first page of the online survey, participants were prompted to a study 
information sheet. This page included contact information for the lead researcher and 
faculty sponsor, the purpose of the study, the eligibility requirements, and the contact 
information of the UCI Institutional Review Board. By clicking ‘Yes,’ participants indicated 
that they consented to be a research participant. 
2.5 Survey 
The survey instrument was generated using UCI REDCap and was accessed through 
the website link: https://ci-redcap.hs.uci.edu/surveys/?s=8XT83WNRLC.  The survey 
consisted of a total of 71 questions, including an assortment of 52 Likert scale-based 
questions, 8 long-answer questions, 7 multiple-choice questions, 3 short-answer questions, 
and one multiple-answer question.  
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Branching logic was utilized to ensure that participants were not given questions 
that were not applicable to them. One question only populated if the participant indicated 
non-binary gender identity. Four questions only populated for participants who reported 
no longer going by the name they were given at birth. For two multiple choice questions 
(“What best describes your gender?” and “What is the sex you were assigned at birth?”), 
selecting “other” opened a short response box for elaboration. Participants who reported 
having had previous genetic counseling were given a free-text response box to describe the 
indication for their appointment. No single participant was offered every possible survey 
question. Additionally, branching logic was used to personalize some of the explanatory 
text for the sake of clarity. 
For  the participants who completed the survey in fewer than 7 hours, the average 
completion time was 15 minutes. The longest time to completion was over 31 hours. It 
seems likely that the three participants who took longer than 7 hours to complete the 
survey left the survey window open and moved on to other tasks, then returned at a later 
time to complete it. 80% of participants completed the survey.  
The survey questions include 12 demographics questions, 9 questions designed to 
assess attitudes and perceptions of genetic counseling, 21 questions about language and 
terminology in genetic counseling sessions, 13 questions on participants’ willingness to 
discuss gender identity and sex assigned at birth in a genetic counseling appointment, and 
16 questions about proposed pedigree nomenclature. The complete survey for this study is 
available in Appendix A. 
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2.5.1 Pedigree symbol selection 
The proposed pedigree symbols rated by participants in this survey were selected 
based on genetic counselors’ reported symbol use (Sheehan, 2018). In that study, 60% of 
genetic counselors reported using a symbol consistent with the gender identity of the 
individual, with or without text underneath to note their status as transgender for binary 
individuals, and 74% reported using a diamond with or without similar accompanying text. 
However, there was no consensus on what accompanying text genetic counselors reported 
using; reponses included “transgender,” “XX” or “XY,” “AMAB” or “AFAB,” among others. In 
order to simplify this survey for a lay audience, only one version of each of these symbols 
was offered.  
2.5.2 Survey data analysis 
Survey analysis was conducted using the statistical software, Statistical Package for 
Social Sciences (SPSS). The differences among subgroups and pairwise differences between 
responses to similar questions were analyzed using Pearson chi-square tests or Fisher’s 
exact tests for categorical variables. McNemar-Bowker test of symmetry was used to 
compare distribution among Likert scale responses. Because this is an investigational 
study, no adjustment was made for multiple comparisons; p-values are reported without 
alteration. P-values less than 0.05 were considered statistically significant. 
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3. RESULTS 
3.1 Demographics of participants 
There were 135 eligible participants who responded to the survey. Of these, 33 
(24%) were transgender women, 33 (24%) were transgender men, and 69 (51%) were 
non-binary individuals (Table 1). Of the 112 participants who provided their age, 97 (87%) 
were between ages 18-39, with a range of 18-66 and a mean of 31 years of age (Table 2). 
This cohort was predominantly white, with 116 (86%) of the participants reporting their 
ethnicity as white/Caucasian. The average education level of survey participants was high, 
with 60% reporting having completed at least bachelor’s degree, and among the 100 
participants ages 22 and older, that number rose to 67%.  One hundred nineteen 
participants provided their state of residence. States with the greatest number of 
respondents included Washington (n=17), California (n=13), and Kentucky (n=12) (Figure 
3). 
Eight participants reported having seen a genetic counselor in the past. Of these, 
four were seen in a prenatal setting, two in general genetic/adult clinical settings, one in a 
cancer genetics clinic, and one as a research participant. Four participants had received 
genetic testing but were unsure if they had met with a genetic counselor. A full list of the 
reported referral indications is available in Appendix C. 
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Table 1: Survey participants gender and sex assigned at birth  
 
Sex assigned at birth 
Total Male Female 
Gender identity Male/Masculine 0 33 33 
Female/Feminine 33 0 33 
Non-binary 13 56 69 
Total 46 89 135 
 
Table 2: Age, ethnicity, and education of survey participants 
  Frequency Percent 
Age in years 18-24 29 25.9 
25-30 33 29.5 
31-36 24 21.4 
37-42 15 13.4 
43-66 11 9.8 
     Total 112 100.0 
Race/Ethnicity Asian 1 0.7 
Black/African American 1 0.7 
Hispanic/Latinx1 2 1.5 
White/Caucasian 116 85.9 
Other/decline to state 4 3.0 
More than one race 11 8.1 
     Total 135 100.0 
Highest Level of 
Education 
Some high school, no 
diploma 
1 0.7 
High school graduate, 
diploma or the equivalent 
14 10.4 
Some college credit, no 
degree 
28 20.7 
Trade/technical/ 
vocational training 
3 2.2 
Associate degree 8 5.9 
Bachelor’s degree 51 37.8 
Master’s degree 21 15.6 
Professional degree (e.g., 
Doctor of Medicine, 
Dentistry, Law, Pharmacy) 
3 2.2 
Doctorate degree (e.g., PhD 
or other types of doctorate) 
6 4.4 
     Total 135 100.0 
                                                        
1 a gender-neutral term sometimes used in lieu of Latino or Latina 
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Figure 3: Heat map of participants’ state of residence 
 
 White (n=O) → Black (n=17) 
3.2 Perception of genetic counseling 
Participants were asked to rate the following statements on a five-point Likert scale 
from 1-5 (1 = “Strongly Disagree,” 2 = “Somewhat Disagree,” 3 = “Neither Agree nor 
Disagree,” 4 = “Somewhat Agree,” 5 = “Strongly Agree”) as they applied to each of three 
types of health care provider – genetic counselors, doctors, and psychotherapists. The 
statements were, “Most ______ are well educated about transgender and non-binary 
patients” (Table 3, Figure 4) and “Most ____ are respectful to transgender and non-binary 
patients” (Table 4, Figure 5).  Overall, participants rated doctors lowest, with an average 
rating of 1.66 for “well educated” and 2.43 for “respectful.” Participants rated 
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psychotherapists second, with an average rating of 2.13 for “well educated” and 2.67 for 
“respectful.” Genetic counselors received the highest scores from participants, with an 
average rating of 2.59 for “well educated” and 2.73 for “respectful;” however, these 
numbers were driven up by the majority of participants selecting “Neither Agree nor 
Disagree” for both of these questions (68.8% and 74.4%, respectively) and not by a greater 
number of participants expressing positive perceptions. 
 
Table 3: Perceived education of different providers 
  Frequency Percent 
Most genetic counselors are well 
educated about transgender and 
non-binary patients 
Strongly Disagree 16 12.8 
Somewhat Disagree 21 16.8 
Neither Agree nor Disagree 86 68.8 
Somewhat Agree 2 1.6 
Strongly Agree 0 0 
     Total 125 100.0 
Most doctors are well educated 
about transgender and non-binary 
patients 
Strongly Disagree 68 50.4 
Somewhat Disagree 53 39.3 
Neither Agree nor Disagree 7 5.2 
Somewhat Agree 6 4.4 
Strongly Agree 1 0.7 
     Total 135 100.0 
Most psychotherapists are well 
educated about transgender and 
non-binary patients 
Strongly Disagree 37 27.6 
Somewhat Disagree 55 41.0 
Neither Agree nor Disagree 31 23.1 
Somewhat Agree 9 6.7 
Strongly Agree 2 1.5 
     Total 134 100.0 
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Table 4: Perceived respectfulness of different providers 
  Frequency Percent 
Most genetic counselors are respectful 
to transgender and non-binary 
patients 
Strongly Disagree 12 9.6 
Somewhat Disagree 15 12 
Neither Agree nor Disagree 93 74.4 
Somewhat Agree 5 4 
Strongly Agree 0 0 
     Total 125 100 
Most doctors are respectful to 
transgender and non-binary patients 
Strongly Disagree 24 17.8 
Somewhat Disagree 53 39.3 
Neither Agree nor Disagree 36 26.7 
Somewhat Agree 20 14.8 
Strongly Agree 2 1.5 
     Total 135 100.0 
Most psychotherapists are respectful 
to transgender and non-binary 
patients 
Strongly Disagree 17 12.6 
Somewhat Disagree 42 31.1 
Neither Agree nor Disagree 49 36.3 
Somewhat Agree 22 16.3 
Strongly Agree 5 3.7 
     Total 135 100.0 
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Participants were also asked to rate on the same scale how much they agree with 
the statement, “If I were seeing a ______ for the first time regarding a health condition 
unrelated to sex or gender, I would be worried that they would treat me poorly because of 
my gender identity” as it applied to both a doctor and a genetic counselor. Overall, 68% of 
participants reported that they either strongly or somewhat agreed they would worry that 
a genetic counselor may treat them poorly because of gender identity, while 79% either 
strongly or somewhat agreed that they would be worried about a doctor treating them 
poorly (Figure 6). Participants were significantly more likely to indicate that they 
“Somewhat” or “Strongly Agree” that they would worry about poor treatment when seeing 
12
24
17
15
53
42
93
36
49
5
20
22
2 5
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Genetic Counselors Doctors Psychotherapists
Figure 5: Most ____ are respectful to transgender and non-
binary patients
Strongly Disagree
Somewhat Disagree
Neither Agree nor Disagree
Somewhat Agree
Strongly Agree
23 
 
a new doctor compared with a genetic counselor (p<0.001). 
 
Participants were offered a free text response box at the end of the survey page to 
respond to the prompt, “Please share any further comments on any of the above questions,” 
and 25 of the 135 participants responded. While a formal thematic analyses of these 
responses was not performed, concepts seen in multiple responses from free text included 
mentioning that:  they had a prior negative experience with a healthcare provider (n=11); a 
lack of prior experience with genetic counselors informed their choice to select “3-Neither 
Agree nor Disagree” regarding their perceptions of genetic counselors’ education about and 
respect for transgender patients (n=7); as non-binary people, they do not disclose their 
identity and pronouns to their health care providers and instead allow themselves to be 
incorrectly gendered as their birth-assigned sex (n=4); while they see transgender-friendly 
providers, it requires careful vetting, living in a bigger city, and/or some degree of 
socioeconomic privilege to find such providers (n=3); even polite health care providers 
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may lack education regarding transgender health care (n=2). A complete list of responses 
can be found in Appendix C. 
3.3 Language and terminology 
Participants were asked to consider hypothetical scenarios in which a genetic 
counselor’s language varied in the setting of a clinical appointment and to rate the 
appropriateness of the genetic counselor’s language and behavior on a Likert scale from 1-
5 (1= “Completely Inappropriate,” 2= “Somewhat Inappropriate,” 3= “Neither Appropriate 
nor Inappropriate,” 4= “Somewhat Appropriate,” 5= “Completely Appropriate”).  
Ten questions focused on language used during the educational part of a genetic 
counseling session in both prenatal (Table 5, Figure 7) and cancer (Table 6, Figure 8) clinic 
settings. Eight of these questions were presented as pairs in which the same information 
was described in two different ways—the first with more general language and the second 
with more specific, scientific terms. These pairs were:  (1) “We have two copies of every 
gene: one from our mother and one from our father” and “We have two copies of every 
gene: one from the egg and one from the sperm;” (2) “Because this test looks for the X and 
Y chromosomes, it can tell us the gender of the baby” and “Because this test looks for the X 
and Y chromosomes, it can tell us the sex of the baby;” (3) “increased risk of female 
reproductive cancers” and “an increased risk of ovarian and uterine cancer;” (4) “how male 
and female hormones affect your risk of cancer” and “how estrogen and testosterone affect 
your risk of cancer.” For each of these four pairs, participants rated the more specific or 
scientific terminology to be more appropriate than the general terms (p<0.001 in all cases). 
The two remaining scenarios in this section were, “The genetic counselor discusses your 
25 
 
lifetime risk of breast cancer” and “The genetic counselor discusses your lifetime risk of 
colon cancer.” Both were reported to be Somewhat or Completely Appropriate by over 90% 
of participants, and there was no significant difference between the two.  
For one of these items (“Because this test looks for the X and Y chromosomes, it can 
tell us the gender of the baby”) the distribution of responses did not differ significantly 
from the responses to the items, “The genetic counselor initially addresses you with 
incorrect pronouns” and “The genetic counselor initially addresses you by a name you no 
longer use” (p=0.589 and p=0.284, respectively). 
 
Table 5: Language used in prenatal genetic counseling (Likert scores) 
 N Min Max Mean Std. Deviation 
“We have two copies of every gene: one from 
our mother and one from our father.” 
123 1 5 2.83 1.084 
 “We have two copies of every gene: one from 
the egg and one from the sperm.” 
123 1 5 4.54 .842 
 “Because this test looks for the X and Y 
chromosomes, it can tell us the gender of the 
baby.” 
123 1 5 1.77 .982 
 “Because this test looks for the X and Y 
chromosomes, it can tell us the sex of the baby.” 
123 1 5 3.72 1.289 
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Table 6: Language used in cancer genetic counseling (Likert scores) 
 N Min Max Mean 
Std. 
Deviation 
The genetic counselor describes a genetic mutation 
as causing an increased risk of female reproductive 
cancers 
121 1 5 2.55 1.140 
The genetic counselor describes a genetic mutation 
as causing an increased risk of ovarian and uterine 
cancer 
122 1 5 4.66 .747 
The genetic counselor discusses how male and 
female hormones affect your risk of cancer 
123 1 5 2.97 1.330 
The genetic counselor discusses how estrogen and 
testosterone affect your risk of cancer 
123 1 5 4.73 .666 
The genetic counselor discusses your lifetime risk of 
breast cancer 
123 2 5 4.64 .654 
The genetic counselor discusses your lifetime risk of 
colon cancer 
122 1 5 4.67 .636 
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Four questions focused on how the genetic counselor addressed a name change 
(Table 7, Figure 9). These questions were only offered to participants who indicated that 
they go by a different name than they were given at birth (N=95). While 93.7% (95% CI = 
88.8-98.6%) of respondents reported that being directly asked for their previous name 
(“The genetic counselor asks what your name was before your transition”) was Somewhat 
or Completely Inappropriate, 87.2% (95% CI = 80.5-93.9%) rated being asked about a 
previous name within the context of linking medical records (“The genetic counselor asks if 
you have any medical records under a different name”) was Somewhat or Completely 
Appropriate.  
Most participants (82.1% (95% CI= 74.4-89.8%) rated being addressed initially by a 
previous name (“The genetic counselor initially addresses you by a name you no longer 
use”) as Somewhat or Completely Inappropriate, and that number rose to 100% of 
participants if the offense was repeated after having been corrected (“The genetic 
counselor addresses you by a name you no longer use after being informed that is not the 
name that you go by now”).   
Table 7: How the genetic counselor addresses name change (Likert 
scores) 
 N Min Max Mean 
Std. 
Deviation 
The genetic counselor asks if you have any medical 
records under a different name 
94 2 5 4.34 .811 
The genetic counselor asks what your name was 
before your transition 
95 1 5 1.40 .749 
The genetic counselor initially addresses you by a 
name you no longer use 
95 1 4 1.81 .776 
The genetic counselor addresses you by a name 
you no longer use after being informed that is not 
the name that you go by now 
95 1 2 1.02 .144 
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Four questions focused on how genetic counselors elicit and utilize a patient’s 
correct pronouns (Table 8, Figure 10). Almost all participants were strongly in favor of 
being asked to comment on what pronouns they use. Collecting pronouns on clinical intake 
paperwork (“The genetic counselor asks you to fill out standard paperwork before your 
visit that includes a question about what pronouns you use”) was viewed as Somewhat or 
Completely Appropriate by 98.4% (95% CI = 96.2-100%)of participants, and being asked 
directly during the appointment (“At the beginning of your appointment, the genetic 
counselor asks what pronouns you use to refer to yourself”) was rated as Somewhat or 
Completely Appropriate by 99.2% (95% CI = 97.6 – 100%) of participants. There was no 
preference between the two. Being addressed initially with the wrong pronouns (“The 
genetic counselor initially addresses you with incorrect pronouns”) was seen as Somewhat 
or Completely Inappropriate by 69.7% (95% CI = 61.5-77.9%) of participants. If the 
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incorrect pronouns were repeated after being corrected (“The genetic counselor addresses 
you with incorrect pronouns after being informed of your correct pronouns”), it was seen 
as Somewhat or Completely Inappropriate by 97.6% (95% CI = 94.9-100%)of participants. 
Table 8: How the genetic counselor addresses pronouns(Likert Scores) 
 N Min Max Mean 
Std. 
Deviation 
The genetic counselor asks you to fill out standard 
paperwork before your visit that includes a 
question about what pronouns you use 
123 1 5 4.87 .478 
At the beginning of your appointment, the genetic 
counselor asks what pronouns you use to refer to 
yourself 
122 3 5 4.88 .354 
The genetic counselor initially addresses you with 
incorrect pronouns 
122 1 5 2.24 .844 
The genetic counselor addresses you with 
incorrect pronouns after being informed of your 
correct pronouns 
123 1 5 1.16 .619 
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One item in this section (“The genetic counselor notes that you listed non-binary 
gender on paperwork. As part of your medical history, the genetic counselor asks what sex 
you were assigned at birth”) was offered only to participants who reported their gender as 
non-binary (Table 9, Figure 11). Most (82.8%[95% CI = 73.1 – 93.5]) respondents rated 
this question from a genetic counselor as Somewhat or Completely appropriate in the 
context of a medical history.  
Table 9: Genetic counselor addresses sex assigned at birth for non-binary 
patient (Likert scores) 
 N Min Max Mean 
Std. 
Deviation 
The genetic counselor notes that you listed non-binary 
gender on paperwork. As part of your medical history, 
the genetic counselor asks what sex you were assigned at 
birth 
58 1 5 4.09 1.064 
      
 
 
Subgroup analyses were performed to assess for differences in perception of 
appropriateness by three demographic factors: highest level of education attained, sex 
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assigned at birth, and binary versus non-binary gender identity. Participants assigned male 
at birth were significantly more likely to rate “The genetic counselor initially addresses you 
by a name you no longer use” as “Somewhat” or “Completely Inappropriate” (p=0.046).  No 
other demographic differences were observed for the remaining items regarding language 
and terminology in genetic counseling. Tables detailing all analyses performed are 
available in Appendix D. 
Participants were offered a free-text response box at the end of the survey page to 
respond to the prompt, “Please share any further comments on any of the questions about 
language and terminology used in genetic counseling appointments.” Fourteen of the 123 
participants who completed this section responded to the prompt. While a formal thematic 
analysis of these responses was not performed, concepts seen in multiple responses from 
free text included: Chromosomes aren’t completely determinant of sex (n=4); Gender-
neutral language is more accurate in most contexts, even with cisgender patients (n=3); A 
provider not knowing the difference between sex and gender would be a red flag (n=2); 
Participants are willing to provide their disused name if relevant to care, but not for 
provider curiosity (n=2). A complete list of responses can be found in Appendix C. 
3.4 Factors affecting disclosure of gender identity/sex assigned at birth 
3.4.1 Referral indication 
Participants were presented with a hypothetical scenario in which the genetic 
counselor incorrectly assumes their sex assigned at birth, such as assuming a transgender 
woman is a cisgender woman or a transgender man is a cisgender man. Participants were 
asked how likely they would be to disclose their sex assigned at birth and gender identity 
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in the context of different hypothetical referral indications and to respond on a Likert scale 
from 1-5 (1= “Very Unlikely”, 2= “Somewhat Unlikely”, 3= “Not sure”, 4= “Somewhat 
Likely”, 5= “Very Likely”) (Table 10, Figure 12).   Thirty-five (31.3%) of the participants 
indicated that they would be Somewhat or Very Unlikely to disclose their sex assigned at 
birth if referred for a family history of colon cancer. On average, participants reported 
being significantly less likely to disclose their sex assigned at birth and gender identity if 
they were referred for a family history of colon cancer than for three other cancer 
indications (breast, ovarian, prostate) (p<0.001 in all cases).  Sixteen (14.3%) of the 
participants indicated that they would be Somewhat or Very Unlikely to disclose their sex 
assigned at birth if referred for a family history of breast cancer; on average, participants 
reported being significantly less likely to disclose their sex assigned at birth if they were 
referred for a family history of breast cancer than for ovarian cancer (p=0.005), or prostate 
cancer (p=0.015). There was no difference between a referral for a family history of 
ovarian versus prostate cancers in the reported willingness to disclose their sex assigned at 
birth (p=0.595).  
Forty-five (39.7%) participants indicated that they would be Somewhat or Very 
Unlikely to disclose their sex assigned at birth if they were accompanying their partner to a 
prenatal genetic counseling appointment. Participants reported being significantly less 
likely to disclose their sex assigned at birth if they were accompanying their partner to a 
prenatal (p=0.002) or preconception (p=0.046) genetic counseling visit than if they were 
accompanying their biological child for a genetics evaluation.  The differences between the 
prenatal referral indication and preconception referral observed in reported likeliness to 
disclose were not considered significant (p=0.137). 
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Subgroup analyses were performed for each of the 7 hypothetical referral 
indications to assess for differences in willingness to disclose sex assigned at birth by three 
demographic factors: highest level of education attained, sex assigned at birth, and binary 
versus non-binary gender identity. Individuals assigned female at birth (AFAB) reported a 
significantly lower likelihood to disclose their sex assigned at birth in the context of 
accompanying a pregnant partner to a prenatal appointment than did individuals assigned 
male at birth (AMAB), with 39 (52%) AFAB participants and 6(15.7%) AMAB participants 
selecting “Somewhat” or “Very Unlikely,” respectively (p<0.001).  Similarly, AFAB 
participants reported a significantly lower likelihood to disclose their sex assigned at birth 
in the context of accompanying a pregnant partner to a preconception appointment than 
did AMAB individuals, with 25 (33%) AFAB participants and 6(15.7%) AMAB participants 
selecting “Somewhat” or “Very Unlikely” respectively (p=.048). No other demographic 
differences were observed for the remaining items regarding willingness to disclose sex 
assigned at birth. Tables detailing all analyses performed are available in Appendix D. 
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Table 10: Willingness to disclose by referral indication 
 N Min Max 
Percentage 
“Somewhat” 
or “Very 
Unlikely” 95% CI 
You have been referred for a family 
history of colon cancer 
112 1 5 31.3% 22.7% 
 
- 39.9% 
You have been referred for a family 
history of breast cancer 
112 1 5 14.3% 7.8% - 20.8% 
You have been referred for a family 
history of ovarian cancer 
113 1 5 5.3% 1.2% -   9.4% 
You have been referred for a family 
history of prostate cancer 
113 1 5 7.1% 2.4% - 11.8% 
Your biological child has been referred for 
a genetic condition that they may have 
inherited. 
113 1 5 17.7% 10.7% - 24.7% 
You are accompanying your pregnant 
partner to an appointment to discuss 
genetic testing during pregnancy 
113 1 5 39.8% 30.8% - 48.8% 
You are accompanying your partner to an 
appointment to discuss genetic testing 
prior to conception 
113 1 5 27.4% 19.2% - 35.6% 
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3.4.2 Perceived trans-friendliness of provider 
Given the same hypothetical scenario in which the genetic counselor incorrectly 
assumes their sex assigned at birth, participants were asked how different signals of 
transgender or LGBT friendliness received from the genetic counselor would affect their 
willingness to disclose sex assigned at birth and gender identity. They were asked to rank 
each behavior on a Likert scale from 1-5 (1= “Much Less likely,” 2= “Somewhat Less Likely,” 
3= “No Effect,” 4= “Somewhat Less Likely,” 5= “Much Less Likely”)(Table 11, Figure 13).  
The mean rank for all scenarios was significantly higher than 3 (“No Effect”).  There were 
no significant differences in average rank among the three scenarios that concerned 
pronouns (“The genetic counselor asks you to fill out standard paperwork before your visit 
that includes a question about what pronouns you use;” “The genetic counselor asks what 
pronouns you use at the beginning of your appointment;” “The genetic counselor’s ID 
badge includes their pronouns, such as a small sticker reading she/her/hers”).  Participants 
reported that they would be more likely to disclose if the genetic counselor’s office had a 
piece of specifically transgender-friendly art (“You notice that the genetic counselor has a 
small transgender pride flag in the pen caddy on their desk”) than generally LGBT-friendly 
art (“You notice that the genetic counselor has a small rainbow flag in the pen caddy on 
their desk”) (p<0.001). 
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Table 11: Genetic counselor behaviors affecting likeliness to disclose sex 
assigned at birth (Likert Scores) 
 N Min Max Mean 
Std. 
Deviation P-value* 
The genetic counselor asks you to fill out 
standard paperwork before your visit that 
includes a question about what pronouns you 
use 
112 1 5 3.91 1.000 <0.001 
The genetic counselor asks what pronouns 
you use at the beginning of your appointment 
112 1 5 3.93 1.063 <0.001 
The genetic counselors ID badge includes 
their pronouns, such as a small sticker reading 
she/her/hers 
112 1 5 3.99 1.035 <0.001 
You notice that the genetic counselor has a 
small rainbow flag in the pen caddy on their 
desk. 
112 1 5 3.73 .930 <0.001 
You notice that the genetic counselor has a 
small transgender pride flag in the pen caddy 
on their desk. 
112 1 5 4.20 .899 <0.001 
*one sample T-test as compared to test value of 3 (“No Effect”) 
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Participants were offered a free-text response box at the end of the survey page to 
respond to the prompt, “Please share any further comments on any of the questions about 
disclosure of transgender identity and sex assigned at birth.”  Twenty-three of the 112 
participants who completed this section responded to the prompt. While a formal thematic 
analyses of these responses was not performed, some of the concepts seen in multiple 
responses from free text included: Participants always disclose in healthcare contexts 
because it could be medically relevant(n=7); participants always disclose in any context 
(n=4); participants look for indications that a provider is trans-friendly before deciding to 
disclose(n=3); LGB-friendliness is not always a good indicator of trans-friendliness (n=3); 
participants only disclose when relevant/necessary (n=2). A complete list of responses can 
be found in Appendix C. 
3.5 Proposed pedigree nomenclature 
Participants were provided with a brief summary of existing pedigree nomenclature 
(available in the survey full text in Appendix A). They were then asked to consider 4 
hypothetical patients: Aaron, a transgender man; Bethany, a transgender woman; Casey, a 
non-binary person assigned female at birth; and Devon, a non-binary person assigned male 
at birth.  For each patient, 3 proposed pedigree symbols were shown and described, and 
participants were asked to rate the appropriateness of each symbol on a Likert scale from 
1-5 (1= “Completely Inappropriate,” 2= “Somewhat Inappropriate,” 3= “Neither 
Appropriate nor Inappropriate,” 4= “Somewhat Appropriate,” 5= “Completely 
Appropriate”).  
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For Aaron, a transgender man, the proposed symbols included: 
A1 – “A symbol using a square (the symbol typically used for men) 
with accompanying text reading "AFAB" to denote that Aaron was Assigned 
Female at Birth” 
A2 – “A symbol using a diamond (the symbol typically used when 
gender is unknown or unspecified) with accompanying text reading "Trans 
Man" to denote that Aaron is a transgender man” 
A3 – “A symbol using a square (the symbol typically used for men) with 
a circle (the symbol typically used for women) inside of it to denote that Aaron 
was Assigned Female at Birth” 
For Bethany, a transgender woman, the proposed symbols included: 
B1 – “A symbol using a circle (the symbol typically used for women) 
with accompanying text reading “AMAB” to denote that Bethany was 
Assigned Male at Birth” 
B2 – “A symbol using a diamond (the symbol typically used when 
gender is unknown or unspecified) with accompanying text reading “Trans 
Woman” to denote that Bethany is a transgender woman” 
B3 – “A symbol using a circle (the symbol typically used for women) 
with a square (the symbol typically used for men) inside of it to denote that 
Bethany was Assigned Male at Birth” 
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For Casey, a non-binary individual assigned female at birth, the proposed symbols 
included: 
C1 – “A symbol using a diamond (the symbol typically used when 
gender is unknown or unspecified) with accompanying text reading "AFAB" 
to denote that Casey was Assigned Female at Birth” 
C2 – “A symbol using a circle (the symbol typically used for women) 
with accompanying text reading "Non-Binary" 
C3 – “A symbol using a diamond (the symbol typically used when 
gender is unknown or unspecified) with a circle (the symbol typically used 
for women) inside of it to denote that Casey was Assigned Female at Birth” 
For Devon, a non-binary individual assigned male at birth, the proposed symbols 
included: 
D1 – “A symbol using a diamond (the symbol typically used when 
gender is unknown or unspecified) with accompanying text reading 
"AMAB" to denote that Devon was Assigned Male at Birth” 
D2 – “A symbol using a square (the symbol typically used for men) 
with accompanying text reading "Non-Binary" 
D3 – “A symbol using a diamond (the symbol typically used when 
gender is unknown or unspecified) with a square (the symbol typically used 
for men) inside of it to denote that Devon was Assigned Male at Birth” 
Each of the symbols proposed for hypothetical patient Aaron had a 
matching symbol for hypothetical patient Bethany, those pairs being: A1 and B1; A2 and 
B2; A3 and B3. There were no significant differences in mean appropriateness ratings 
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within any of the pairs (p-values 0.779, 0.291, and 0.374 respectively). Similarly, there 
were no differences in mean appropriateness ratings between paired symbols for Casey 
and Devon: C1 and D1; C2 and D2; C3 and D3 (p values 0.241, 0.848, and 0.441 
respectively.) 
3.5.1 Aaron, a transgender man 
Results for proposed pedigree symbols for Aaron are in Table 12, Figure 14, and 
Figures 15a-c. Symbol A1 was significantly preferred over symbols A2 and A3 (p<0.001 and 
p<0.001). No significant difference between symbols A2 and A3 (p=0.624).  
Participants were offered a free-text response box at the end of the survey page to 
respond to the prompt, “Please provide any comments as to why the symbols suggested are 
or are not appropriate for Aaron.”.  Thirty-four of the 110 participants who completed this 
section responded to the prompt. While a formal thematic analyses of these responses was 
not performed, some of the concepts seen in multiple responses from free text included: 
The diamond is not appropriate because sex is known (n=9); the symbol within a symbol 
suggests Aaron is “really a woman on the inside” (n=5) or is a mix of male and female 
(n=3); participants asked what specifically the shapes within pedigrees are intended to 
represent – gender, sex assigned at birth, chromosomes, gametes produced, etc. (n=5); 
participants noted that a symbol within a symbol is visually confusing (n=3). A complete 
list of responses can be found in Appendix C. 
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Table 12: Perceived appropriateness of proposed pedigree 
symbols regarding Aaron, a transgender man  
  Frequency Percent 
Mean Likert 
Rating 
 
 
A1 
 
Completely Appropriate 44 40.0% 4.05 
Somewhat Appropriate 45 40.9% 
Neither Appropriate nor 
Inappropriate 
6 5.5% 
Somewhat Inappropriate 13 11.8% 
Completely Inappropriate 2 1.8% 
     Total 110 100.0% 
 
 
A2 
 
Completely Appropriate 7 6.4% 2.37 
Somewhat Appropriate 20 18.2% 
Neither Appropriate nor 
Inappropriate 
13 11.8% 
Somewhat Inappropriate 37 33.6% 
Completely Inappropriate 33 30.0% 
     Total 110 100.0% 
 
A3 
 
Completely Appropriate 10 9.1% 2.60 
Somewhat Appropriate 20 18.2% 
Neither Appropriate nor 
Inappropriate 
20 18.2% 
Somewhat Inappropriate 36 32.7% 
Completely Inappropriate 24 21.8% 
     Total 110 100.0% 
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Figure 14: Perceived appropriateness of proposed 
pedigree symbols regarding Aaron, a transgender man
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Figures 15a-c: Perceived appropriateness of proposed pedigree symbols 
regarding Aaron, a transgender man (by symbol):
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Regarding Aaron, the symbol using a diamond (the symbol 
typically used when gender is unknown or unspecified) with 
accompanying text reading Trans Man to denote that Aaron 
is a transgender man is:
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(15c) 
 
3.5.2 Bethany, a transgender woman 
Results for proposed pedigree symbols for Bethany are in Table 13, Figure 16, and 
Figures 17a-c. Symbol B1 was significantly preferred over symbols B2 and B3 (p<0.001 and 
p<0.001). There was no significant difference between symbols B2 and B3 (p=0.762) 
Participants were offered a free-text response box at the end of the survey page to 
respond to the prompt, “Please provide any comments as to why the symbols suggested are 
or are not appropriate for Bethany.”  Twenty-eight of the 109 participants who completed 
this section responded to the prompt. Formal thematic analyses of these responses were 
not performed, but all participants either stated that they used the same logic they used for 
Aaron to assess the symbols for Bethany or provided a response that mirrored their 
answer to the prompt regarding Aaron. A complete list of responses can be found in 
Appendix C. 
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Table 13: Perceived appropriateness of proposed pedigree 
symbols regarding Bethany, a transgender woman 
  
Frequency Percent 
Mean 
Likert 
Rating 
 
 
B1 
 
Completely Appropriate 47 43.1% 4.04 
Somewhat Appropriate 37 33.9% 
Neither Appropriate nor 
Inappropriate 
10 9.2% 
Somewhat Inappropriate 12 11.0% 
Completely Inappropriate 3 2.8% 
     Total 109 100.0% 
 
 
 
B2 
 
Completely Appropriate 5 4.6% 2.32 
Somewhat Appropriate 21 19.3% 
Neither Appropriate nor 
Inappropriate 
13 11.9% 
Somewhat Inappropriate 35 32.1% 
Completely Inappropriate 35 32.1% 
     Total 109 100.0% 
 
 
B3 
 
Completely Appropriate 10 9.2% 2.56 
Somewhat Appropriate 20 18.3% 
Neither Appropriate nor 
Inappropriate 
19 17.4% 
Somewhat Inappropriate 32 29.4% 
Completely Inappropriate 28 25.7% 
     Total 109 100.0% 
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Figures 17a-c: Perceived appropriateness of proposed pedigree symbols 
regarding Bethany, a transgender woman (by symbol):
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Figure 16: Perceived appropriateness of proposed 
pedigree symbols regarding Bethany, a transgender 
woman
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Regarding Bethany, the symbol using a circle (the symbol 
typically used for women) with accompanying text reading 
AMAB to denote that Bethany was Assigned Male At Birth is:
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(17b)
(17c) 
 
3.5.3 Casey, a non-binary individual assigned female at birth 
Results for proposed pedigree symbols for Casey are in Table 14, Figure 18, and 
Figures 19a-c. Symbol C1 was significantly preferred over symbols C2 and C3 (p<0.00 and 
p<0.001). Symbol C3 was significantly preferred over C2 (p=0.006). 
Participants were offered a free-text response box at the end of the survey page to 
respond to the prompt, “Please provided any comments as to why the symbols suggested 
are or are not appropriate for Casey.” Twenty of the 108 participants who completed this 
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Regarding Bethany, the symbol using a circle (the symbol 
typically used for women) with a square (the symbol 
typically used for men) inside of it to denote that Bethany 
was assigned male at birth is:
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section responded to the prompt. While a formal thematic analyses of these responses was 
not performed, some of the concepts seen in multiple responses from free text included: 
Participants stated that they applied the same logic they used for Aaron and Bethany (5); 
Casey is not a female, so the circle is not appropriate (4); a new symbol should be created 
for non-binary people (3); pedigree nomenclature should not be standardized - Casey 
should have individual input on what symbol is used to represent them (3); non-binary 
gender identity is not the same as gender being unknown (2). A complete list of responses 
can be found in Appendix C. 
Table 14: Perceived appropriateness of proposed pedigree 
symbols regarding Casey, a non-binary individual assigned 
female at birth. 
  Frequency Percent 
Mean Likert 
Rating 
 
 
 
C1 
 
Completely Appropriate 43 40.2% 3.93 
Somewhat Appropriate 36 33.6% 
Neither Appropriate nor 
Inappropriate 
11 10.3% 
Somewhat Inappropriate 11 10.3% 
Completely Inappropriate 6 5.6% 
     Total 107 100.0% 
 
 
 
C2 
 
Completely Appropriate 7 6.5% 2.07 
Somewhat Appropriate 11 10.2% 
Neither Appropriate nor 
Inappropriate 
12 11.1% 
Somewhat Inappropriate 31 28.7% 
Completely Inappropriate 47 43.5% 
     Total 108 100.0% 
 
C3 
 
Completely Appropriate 11 10.2% 2.65 
Somewhat Appropriate 24 22.2% 
Neither Appropriate nor 
Inappropriate 
17 15.7% 
Somewhat Inappropriate 28 25.9% 
Completely Inappropriate 28 25.9% 
     Total 108 100.0% 
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Figures 19a-c: Perceived appropriateness of proposed pedigree symbols 
regarding Casey, a non-binary individual assigned female at birth (by 
symbol): 
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Figure 18: Perceived appropriateness of proposed 
pedigree symbols regarding Casey, a non-binary 
individual assigned female at birth.
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Regarding Casey, the symbol using a diamond (the symbol 
typically used when gender is unknown or unspecified) with 
accompanying text reading AFAB to denote that Casey was 
assigned female at birth is:
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(19b)
 (19c) 
 
3.5.4 Devon, a non-binary individual assigned male at birth 
Results for proposed pedigree symbols for Devon are in Table 15, Figure 20, and 
Figures 21a-c. Symbol D1 was significantly preferred over symbols D2 and D3 (p<0.001 
and p<0.001). Symbol D3 was significantly preferred over D2 (p=0.001). 
Participants were offered a free-text response box at the end of the survey page to 
respond to the prompt, “Please provided any comments as to why the symbols suggested 
are or are not appropriate for Devon.” Eighteen of the 108 participants who completed this 
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typically used when gender is unknown or unspecified) with 
a circle (the symbol typically used for women) inside of it to 
denote that Casey was assigned female at birth is:
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section responded to the prompt. Formal thematic analyses of these responses were not 
performed, but all participants either stated that they used same logic they used for Aaron, 
Bethany, or Casey to assess the symbols for Devon or provided a response that mirrored 
their answer to the prompt regarding Casey. A complete list of responses can be found in 
Appendix C. 
Table 15: Perceived appropriateness of proposed pedigree 
symbols regarding Devon, a non-binary individual assigned 
male at birth. 
  Frequency Percent 
Mean 
Likert 
Rating 
 
 
D1 
 
Completely Appropriate 44 41.1% 3.99 
Somewhat Appropriate 39 36.4% 
Neither Appropriate nor 
Inappropriate 
10 9.3% 
Somewhat Inappropriate 7 6.5% 
Completely Inappropriate 7 6.5% 
     Total 107 100.0% 
 
 
D2 
 
Completely Appropriate 5 4.6% 2.06 
Somewhat Appropriate 13 12.0% 
Neither Appropriate nor 
Inappropriate 
12 11.1% 
Somewhat Inappropriate 32 29.6% 
Completely Inappropriate 46 42.6% 
     Total 108 100.0% 
 
 
D3 
 
Completely Appropriate 11 10.2% 2.62 
Somewhat Appropriate 20 18.5% 
Neither Appropriate nor 
Inappropriate 
21 19.4% 
Somewhat Inappropriate 29 26.9% 
Completely Inappropriate 27 25.0% 
     Total 108 100.0% 
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Figures 21a-c: Perceived appropriateness of proposed pedigree symbols 
regarding Devon, a non-binary individual assigned male at birth (by 
symbol): 
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Figure 20: Perceived appropriateness of proposed 
pedigree symbols regarding Devon, a non-binary 
individual assigned male at birth.
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Regarding Devon, the symbol using a diamond (the symbol 
typically used when gender is unknown or unspecified) with 
accompanying text reading AMAB to denote that Devon was 
assigned male at birth is:
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(21b) 
 (21c) 
 
Subgroup analyses were performed to assess for differences in proposed pedigree 
symbol preferences by three demographic factors: highest level of education attained, sex 
assigned at birth, and binary versus non-binary gender identity. Participants whose highest 
level of education was a bachelor’s degree or higher were significantly more likely to rate 
the NCCN symbols (symbols A3 and B3) as “Somewhat” or “Completely Inappropriate” 
(p=0.011 and p=0.043, respectively. Additionally, individuals assigned male at birth were 
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denote that Devon was assigned male at birth is:
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more likely to describe symbol D1 as “Somewhat” or “Completely Inappropriate” 
(p=0.007).  No other demographic differences were observed for the any other proposed 
pedigree symbols. Tables detailing all analyses performed are available in Appendix D. 
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4. DISCUSSION 
Most genetic counselors across clinical specialties will see transgender patients 
during their career. In order to provide high quality genetic counseling to these individuals, 
we must recognize the barriers to care presented by inadequate provider education and 
listen to transgender individuals’ perspectives. This study highlights some specific, 
concrete ways genetic counselors can better meet the needs of their transgender and non-
binary patients.  
4.1 Perception of genetic counseling 
When asked about the statements, “Most genetic counselors are educated about 
transgender and non-binary patients” and “Most genetic counselors are respectful to 
transgender and non-binary patients,” most participants (69% and 74%, respectively) 
selected “Neither Agree nor Disagree.” While this led to a significantly higher average 
agreement than for the same statements applied to doctors and to psychotherapists, free-
responses suggested that this was largely driven by participants’ lack of familiarity with 
genetic counselors. As one participant wrote: 
 “My answers make it sound like I trust genetic counselors more than 
doctors. But that's misleading. Actually, I have clear personal experience 
that doctors and therapists are bad at respecting trans people, and I have 
ZERO INFORMATION about how good genetic counselors are. Probably just 
as bad! That would be my assumption! …because I have never met a genetic 
counselor in my life, so I have to put 'neither agree nor disagree.'” 
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This sentiment was echoed by other participants — 7 of 25 free-responses in this 
section commented on having no experience with genetic counselors to inform their 
selection. While these data may initially suggest that transgender and non-binary patients 
are willing to give genetic counselors the benefit of the doubt, many of these patients’ 
perspectives have been informed by prior negative experiences in healthcare, with 11 of 
the 25 responses referencing an unpleasant interaction between a health care provider and 
either the participant or other members of their community. This is supported by literature 
on transgender experience in other healthcare settings.  
Even without prior experience with a genetic counselor, 68% of participants 
indicated that they “Somewhat” or “Strongly Agree” with the statement, “If I were seeing a 
genetic counselor for the first time regarding a health condition unrelated to sex or gender, 
I would be worried that they would treat me poorly because of my gender identity.” While 
that is fewer than for the same statement as applied to physicians (79%), it still represents 
a majority of survey participants.  When considering how to provide the best possible care 
to transgender and non-binary patients in genetic counseling, it is important to remember 
that most are coming in with some amount of fear and uncertainty about how they will be 
treated by a new provider. Because of their fear of disrespectful or inappropriate 
treatment, transgender patients engage in a careful calculus about what aspects of their 
identity they wish to reveal in a medical setting, and to whom.  
4.2 Language and terminology 
While there are established standards for using gender-affirming language in 
general when caring for transgender patients, no previous research has investigated what 
57 
 
terms these individuals prefer in genetic counseling. Because patient education is a vital 
component of most genetic counseling appointments, using language that is seen as 
appropriate by this population is a key component to providing culturally competent care 
for transgender people.   
Across all questions, participants preferred educational statements that made use of 
specific, medically accurate terminology (such as, “inherited in the sperm and egg cells”) 
over more general, gendered terminology (such as, “inherited from the father and 
mother”). In the free responses, participants described how gendered language could be 
inaccurate when applied to themselves and their families.  For example, one woman 
commented that, “As a trans woman hoping to have children, I do not want to be referred 
to as the 'father' of my progeny.”  Several participants observed that using “male” and 
“female” to describe organs, hormones, or chromosomes amounted to euphemism and that 
“all the gender-neutral language is more precise anyway.”   
It should be noted that the participants in this study were more than twice as likely 
to hold a 4-year college degree than the general population (67% versus 31% of all 
Americans by US Census 2017 data), and it is possible that their higher education level 
contributed to their comfort with more scientific, technical terms. However, when 
participants with at least a bachelor’s degree were compared with those with less formal 
education, there were no significant differences in how the two groups rated any of the 
survey items in this section. Another possibility is that, regardless of formal education, 
transgender individuals may be more likely to become fluent in the medical language of sex 
and gender through advocating for themselves in medical contexts.   
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In other medical settings, such as pregnancy and lactation (Hoffkling et al., 2017; 
MacDonald et al., 2016), “breast” was seen by transgender individuals as a gendered term, 
with transgender men preferring providers to describe their anatomy with the more 
neutral term, “chest.” In the present study, there was no significant difference between how 
participants rated the appropriateness of a genetic counselor discussing a “lifetime risk for 
breast cancer” versus a “lifetime risk for colon cancer”, suggesting that in the context of 
cancer risk, “breast” is seen as a gender-neutral term by this population.  
Four participants correctly pointed out that chromosomes are not completely 
determinant of sex and that to make that claim erases intersex individuals.  While 
participants rated the genetic counselor’s stating that, “X and Y chromosome can tell us the 
sex of a fetus” as being more appropriate than claiming that, “X and Y chromosomes can tell 
us the gender,” the former statement still received more ratings of “Somewhat” or 
“Completely Inappropriate” than any of the other examples of specific, medical terminology 
in the survey. When speaking with transgender and non-binary patients, genetic 
counselors might be better served counseling that chromosomes “typically” or “usually” 
predict sex.   
When contracting with a transgender or non-binary individual, genetic counselors 
can demonstrate respect and build rapport by ensuring that they are using the patient’s 
correct name and pronouns.  While most (93.7%) respondents felt that being directly asked 
for their previous name was inappropriate, almost as many (87.2%) rated being asked 
about a previous name as “Somewhat” or “Completely Appropriate” if provided with an 
explanation of medical relevance (in the case of the survey, to find out if the patient has 
medical records under a different name). Two participants commented that without the 
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context of how their previous names were pertinent to their care, they would consider that 
the provider was asking merely to satisfy their personal curiosity. This is unsurprising, 
since transgender individuals report being asked personal questions not relevant to their 
medical care as a relatively common experience (Samuels et al., 2018; James et al., 2016). 
Participants assigned male at birth rated being addressed initially with a disused name as 
more inappropriate than did those assigned female at birth. One possible explanation could 
be that since transgender women are more likely than are transgender men to experience 
violence and discrimination because of their gender identity (Grant et al., 2011), these 
individuals are more sensitive to signals of disrespect. It is also possible that this finding 
represents a type 1 error (false positive), since the p-value was close to the threshold for 
significance (p=0.046), and many comparisons were performed.  
Almost all participants felt that asking which pronouns to use for them, either 
during a visit or as part of intake paperwork, was appropriate. This sentiment was echoed 
in answers to free-response prompts; by and large, participants appreciated any 
opportunity to comment on which pronouns they use to refer to themselves.  As would be 
expected, continuing to refer to patients with incorrect names or pronouns after having 
been corrected was seen as inappropriate by nearly all participants, and doing so even once 
was viewed by most as inappropriate behavior. Providers should take extra care to ensure 
that they are addressing transgender and non-binary individuals appropriately, since 
accidentally misgendering patients even once will damage rapport. In the words of one 
participant, “If you're ever uncertain about someone's pronouns, just ask. If you mess up, 
just quickly correct yourself and move on.” 
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As genetic counselors, we are not strangers to carefully considering the language we 
present to patients. We understand how important it can be to our patients to hear value-
neutral, non-judgmental terms when we are counseling about difficult topics, such as “birth 
difference” instead of “birth defect.”  We tailor the language we use to when we speak to 
patients with different education levels or cultural backgrounds or when working with an 
interpreter to promote the greatest possible understanding. These data show that to 
provide the best care for transgender patients, we must adapt our language to represent 
their experience better by using specific, accurate, gender-neutral terms. Using appropriate 
language is a way to show respect to our patients that can be just as important as the way 
we address them; participants rated a genetic counselor saying that, “The X and Y 
chromosomes can tell us the gender of the baby” as just as inappropriate as being called by 
the wrong name or pronoun. If genetic counselors fail to take the preferences of their 
transgender and non-binary patients into account, we risk alienating them and creating a 
barrier to care. 
4.3 Factors affecting disclosure of gender identity/sex assigned at birth 
To avoid rude or biased treatment by providers, transgender patients do not always 
disclose their transgender status in medical settings, especially in contexts where they 
perceive their gender identity and sex assigned at birth to be irrelevant to the reason they 
are being seen. This may be a reasonable–though not ideal–practice for patients who need 
minor treatments in the emergency department or in an urgent care setting. Medical 
genetics, however, is complicated, and even individuals with very high health literacy are 
unlikely to understand the significance of choosing not to disclose their sex assigned at 
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birth during genetics appointments. Lay people who know that colon cancer can be 
hereditary may not know that Lynch syndrome (also known as hereditary non-polyposis 
colorectal cancer, a genetic disorder causing increased predisposition to several types of 
cancer) also increases the risk to develop uterine cancer; even those familiar with 
Huntington disease as an autosomal dominant condition are unlikely to know that it only 
displays anticipation2 when inherited in sperm. Knowing that transgender patients may 
not volunteer information regarding their transgender status highlights the need for 
genetic counselors to encourage disclosure and explain the medical relevance of this 
information.  
We hypothesized that participants would be more likely to disclose their 
transgender status when presented with hypothetical referral indications that had a more 
obvious connection to sex, hormones, and reproductive organs, and this was supported by 
the data. Among the four hypothetical family cancer histories, participants were least likely 
to disclose if referred for colon cancer, with almost a third reporting that they would be 
“Somewhat” or “Very Unlikely” to volunteer their sex assigned at birth in that scenario. This 
makes logical sense; to most patients unfamiliar with the specifics of Lynch syndrome, such 
as the increased risk of uterine cancer, this could seem entirely unconnected to sex 
assigned at birth. Participants reported that they were most likely to disclose for ovarian 
and prostate cancer, the indications most clearly connected with sex assigned at birth, 
which again makes sense – an individual’s risk for those cancers hinges on whether or not 
they have those organs. Willingness to disclose if referred for breast cancer fell in the 
                                                        
2 anticipation is a phenomenon whereby as a genetic disorder is passed on to the next generation, 
the symptoms of the genetic disorder become apparent at an earlier age with each generation . 
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middle of these two indications, likely because, like colon cancer, everyone has some breast 
cancer risk, but that risk is typically very different for men and women. 
For the three hypothetical referral indications for which they were not the patient 
(accompanying a partner to either a prenatal or preconception appointment, or 
accompanying a biological child to a genetics evaluation), participants were more likely to 
disclose if accompanying a biological child than a partner who is pregnant or is trying to 
become pregnant. Several participants observed that in a situation where they were not the 
biological parent of the pregnancy, disclosure was not necessary because simply informing 
the genetic counselor that they used donor sperm would allow them to provide all the 
information required for accurate risk assessment. “If my partner were pregnant/trying to 
become pregnant, I would probably rather say 'I'm not the biological father' and leave it at 
that, rather than explain my trans status.” 
We then compared participants assigned male at birth (whose sperm potentially 
could be used to create a pregnancy) with those assigned female at birth (who are much 
less likely to be biologically related to their partner’s pregnancy) and found that AMAB 
participants reported being much more likely to disclose for both of the pregnancy-related 
indications. This data fits with the over-all hypothesis that perceived relevance to referral 
indication informs transgender individuals’ willingness to disclose transgender status to a 
genetic counselor.  
Participants varied a great deal in their answers to the free-response prompt 
regarding disclosure. While seven commented that they always disclose in a medical 
setting and noted that it was relevant for health, three participants wrote the opposite, as 
in the case of one individual who commented, “I have no inclination to come out as trans to 
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anybody unless it's absolutely necessary to the conversation. At best, it's a situation that 
I'm not comfortable with and exposes me to unconscious prejudices.” Still four others 
noted that it would depend on signals from the provider; “The more knowledgeable a 
person seems about trans issues, the more likely I am to come out sooner.”  
Participants reported that all of the hypothetical signals of transgender-friendliness 
would increase their willingness to disclose their transgender status. The largest effect was 
in response to the scenario in which the office displayed transgender-friendly art/signage 
(in the scenario, a small trans pride flag). In contrast, the smallest effect was seen for 
general LGBTQ-friendly art/signage (in the scenario, a rainbow flag). Three participants 
noted that in their personal experience, the term “LGBTQ-friendly” has not always 
specifically included transgender individuals; “The LGBTQ community is just as likely to 
not accept a transgender or non-binary individual's identity as the rest of society, and as 
such, the presence of a rainbow flag would have no impact on how likely I would or would 
not be to disclose such sensitive information.” Providers competently addressing pronouns, 
either the patient’s or their own, was seen by the study participants as a good indicator of 
transgender friendliness. One individual shared this experience: “I only recently started 
seeing the pronoun flags at one[…]doctor's office I go to and I cannot describe the feeling of 
elation that someone who was clearly cis, but allying[…]by having her pronouns as part of 
her badge was a lot more than I expected.” 
Genetic counselors, like many other healthcare providers, must be aware that their 
patients are transgender in order to provide accurate risk assessments and appropriate 
medical recommendations. Knowing what organs a patient has, what sex chromosomes 
they are most likely to have, and their history with sex hormones (both endogenous and 
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pharmaceutical) can be vital to understand personal and family histories. We must be 
aware that our transgender patients may not voluntarily disclose this information, 
particularly if they fear we may be hostile to them if we know that they are transgender. It 
is incumbent on us as providers to create an environment where patients feel safe 
disclosing their gender identities and sex assigned at birth. To give patients an opportunity 
to disclose, some clinics across medical specialties have designed their intake paperwork to 
ask gender and sex assigned at birth as two different items, an evidence-based strategy 
known as the “two-step” approach to eliciting gender identity (Herman, 2014). 
4.4 Proposed pedigree nomenclature 
As the National Society of Genetic Counselor’s Pedigree Nomenclature Author’s 
Group prepares to update standardized pedigree symbols, it is virtually guaranteed that 
standardized symbols for transgender and non-binary individuals will be included. While 
the primary function of these symbols is to facilitate genetic risk assessment and promote 
accurate communication among medical genetics providers, pedigrees become part of 
individual patients’ medical records, which can be viewed by patients and their care 
providers across specialties. In selecting symbols to represent this marginalized 
population, we must take care to ensure that we are not promoting unintentionally 
offensive symbols and creating the perception that genetic counselors and medical 
geneticists do not respect transgender identities.  
The symbols selected for the present research were based on those selected by 
genetic counselors in a 2018 survey (Sheehan, 2018).  In that study, 60% of genetic 
counselors reported that for binary transgender patients (transgender men and women), 
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they would use a shape matching the patient’s gender identity with some text underneath 
to indicate the patient’s sex assigned at birth. In our study, we found that this combination 
(shapes A1 and B1) was also perceived as most appropriate by survey participants. In the 
study by Sheehan, 30% of genetic counselors preferred the NCCN shape-within-a-shape 
symbols (shapes A3 and B3) for binary transgender patients.  In our study, this set of 
symbols was rated as inappropriate by more than half of participants; several participants 
commented that the NCCN shape “implies Aaron [the hypothetical transgender male 
patient] is 'a woman inside' and is 'just pretending to be a man on the outside,' which 
conjures a hurtful stereotype.” Both NCCN symbols were rated as significantly more likely 
to be seen as inappropriate by survey participants with a bachelor’s degree or higher, 
perhaps because individuals with a higher level of education were more apt to read the 
shape as a literal visual metaphor.  
For the non-binary individuals, participants rated the diamond with text underneath 
to indicate sex assigned at birth (shapes C1 and D1) as most appropriate. As with the 
proposed shapes for binary transgender patients, this selection agreed with that of the 
genetic counselors in Sheehan’s 2018 survey, in which 74% of genetic counselors reported 
using a diamond with or without accompanying text to describe non-binary patients. In our 
study, individuals assigned male at birth were more likely than those assigned female at 
birth to rate shape D1 (the diamond with “AMAB” underneath to represent a non-binary 
person assigned male at birth) as inappropriate; however, it was still the shape perceived 
as most appropriate, even within this sub-group of participants. In the comments, several 
participants expressed that individual patients, like hypothetical patients Casey and Devon, 
should be allowed to choose how they are represented on a pedigree, which perhaps 
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indicates that participants were not provided with adequate information about the value of 
standardization for pedigree nomenclature. Likewise, several commented that perhaps a 
new shape could be used for non-binary patients, suggesting a triangle, which was a very 
sensible suggestion, given that they had not been informed that triangles are already 
employed to represent pregnancy losses.  
It is encouraging that our survey participants and the genetic counselors appear to 
be in agreement on pedigree nomenclature for transgender and non-binary individuals. 
Ultimately, many pragmatic factors will influence standardized pedigree symbol selection 
for this population, but inviting the transgender community to contribute to this discussion 
will allow these stakeholders to have a voice in how their identities are documented. While 
genetics providers often view pedigrees as an internal document, these diagrams are 
increasingly becoming part of an individual’s permanent medical record that can be viewed 
by all their future providers.  
4.5 Summary of recommendations for practice 
Based on the data gathered in this study, we propose the following 
recommendations for genetic counselors when seeing transgender patients: 
• When counseling transgender patients, use specific, medically accurate 
terms, instead of more general, gendered language (examples in Table 16).  
Table 16: When counseling transgender patients, use specific, 
medically accurate terms, instead of more general, gendered 
language 
Such as  Instead of  
“Inherited from in the egg and sperm” “Inherited from mother and father” 
Uterus, ovaries, fallopian tubes Female reproductive organs 
Testosterone and estrogen Male and female hormones 
XY or XX Chromosomally male or female 
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• When possible, explain how sex assigned at birth is relevant to the patient’s 
referral indication, especially when the connection may not be obvious.  
• Provide patients with opportunities to disclose their gender identity and sex 
assigned at birth in a non-judgmental context, such as creating intake 
paperwork that employs the “two-step” approach to eliciting gender identity 
(Herman, 2014). 
• Directly address pronouns if you have any questions of how to refer to your 
patients. While not all genetic counselors will be comfortable with adding 
their pronouns to their badge, other options such as introducing yourself 
with your pronouns (“I’m Hallie, the genetic counselor. I use she/her 
pronouns”), soliciting pronouns on intake paperwork, or simply asking 
transgender or gender non-conforming patients what pronouns they use to 
refer to themselves at the beginning of the visit.  Competently addressing 
pronouns shows transgender patients that you understand that gender is 
nuanced, and signals that you are a provider that can be trusted with 
sensitive information. 
4.6 Limitations 
A considerable limitation of this study was that a majority of the questions relied on 
participants considering hypothetical scenarios instead of reporting on actual behaviors. 
This study did not use a previously validated questionnaire, so we were unable to compare 
the results of this survey directly to the results of any others.  
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Another limitation of this study is that the distribution of ethnicity is not 
representative of the overall American transgender population. In this cohort, the 
distribution of ethnicity reported was 86% White, non-Hispanic; 1.5% Hispanic/Latinx, 
less than 1% Black, and 12% other/more than one race/declined to state. Based on CDC 
data, researchers at the Williams Institute estimated that the true distribution of ethnicity 
among the American transgender population is 55% White, 21% Hispanic/Latinx, 16% 
Black, and 8% other race/ethnicities (Flores, Brown, & Herman, 2016).  
Participation in this survey required respondents to have access to a computer or 
smart phone. This recruitment methodology introduces a bias in favor of individuals of 
higher socioeconomic class. Additionally, participants were required to be proficient in 
reading and understanding English to participate in this study. Participants in this study 
were more than twice as likely as the general American population to hold a bachelor’s 
degree (67% versus 31%) and are likely not representative of the overall educational level 
of transgender adults. 
 Additionally, the education participants received regarding standardized pedigree 
nomenclature before rating proposed pedigree symbols was, by necessity, an incomplete 
summary, which potentially may have biased responses. 
4.7 Directions for future study 
The purpose of this study was to gather the perspectives of transgender individuals 
to improve genetic counseling education and policy for this population. It is clear from our 
data that transgender patients have specific preferences regarding the language and 
terminology employed in a genetic counseling setting, but more research is needed to 
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develop a comprehensive educational curriculum for counseling transgender and non-
binary patients. Most notably, surveys or interviews of transgender patients who have had 
genetic counseling would be of great value in guiding educational initiatives. Once an 
educational curriculum is developed, an experimental study could be designed to measure 
patient satisfaction and assess curriculum effectiveness.  
This study offered a limited number of proposed pedigree symbols. If it is decided 
that a symbol matching the patient’s gender identity with text underneath to indicate the 
patient’s sex assigned at birth is be adopted as standard pedigree nomenclature for 
transgender men and women, further research would be needed to determine what text 
would be most appropriate.  
In this study and others, both transgender participants as well as genetic counselors 
have raised the question of what, specifically, the shape of pedigree symbols intends to 
represent. In their 2008 update to Standardized Human Pedigree Nomenclature, the 
Pedigree Standardization Work Group “continues to recommend that the male or female 
symbol be used to define the phenotypic gender” of an individual but does not define what 
constitutes “phenotype” in this context. For the purposes of this study, it was assumed to be 
the gender identity of an individual. As a discipline, medical genetics providers must decide 
precisely what we are intending for pedigrees to document—be it gender, assumed sex 
chromosome complement, sex assigned at birth, or something else entirely—before we can 
select appropriate pedigree symbols for transgender and non-binary individuals.  
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APPENDIX A: Survey 
As a note, several images embedded within the survey became distorted when 
converted to PDF, specifically the example pedigree symbols from the 2008 Bennett et al. 
update to standardized pedigree nomenclature provided for participants’ education (pages 
85, 87, 89, and 91). These images appeared correctly (see Figure 1) in the online version of 
the survey viewed by the research participants.  
73 
 
 
74 
 
75 
 
76 
 
77 
 
78 
 
79 
 
80 
 
81 
 
82 
 
83 
 
84 
 
85 
 
86 
 
87 
 
88 
 
89 
 
90 
 
91 
 
92 
 
93 
 
 
94 
 
APPENDIX B: Social media advertisement 
 
My name is Hallie and I am a genetic counseling masters student at the University of 
California, Irvine. I am conducting research to improve policy + education for medical 
providers who see transgender clients, specifically in the field of medical genetics. This 
survey is completely anonymous and takes approximately 15-20 minutes to complete. 
A small grant from the National Society of Genetic Counselors has allowed me to 
give away some $15 gift certificates to random participants. 
To participate in this study, you just need to be transgender or nonbinary and 18+. 
You do not need any previous experience with genetics or genetic counseling. 
The survey can be found here: https://ci-redcap.hs.uci.edu/surveys/?s=8XT83WNRLC 
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APPENDIX C: All free-response answers 
Answers are copied here exactly as the participant wrote them. All typographical 
errors and misspellings have been left as-is. 
What was the primary indication for your genetic counseling appointment? 
Some of the most common reasons people see genetic counselors are because they 
have a personal or family history of cancer, because they have or may have a personal 
or family history 
amniocentesis to look for genetic defects 
Ehler Danlos Syndrome and receiving confirmation of it after caught as potential 
by my obstetrician. 
Family history of cancer ; thalaseemia trait 
had dna run for drug efficacy but it was a research study and I haven't yet seen 
results. DNA may also have been screened for breast cancer gene, 
I have experienced gender dysphoria. I have been undergoing hormone 
replacement therapy for five years, I have been going through therapy for my dysphoria, I 
have undergone endocrinologist examination, urological examination, primary care 
physicals and cardiological examinations, including cardiac catheterization, I have 
undergone a bilateral orchiectomy and am scheduled for a zero/minimal depth 
vaginoplasty later this year 
I was seen for an EDS diagnosis. 
IVF pregnancy 
Learn about testing options during pregnancy, also required to speak with a 
genetic counselor when donating eggs to fertility center. 
My mother is exceptionally short due to a rare growth-related genetic condition.  
My brother and I inherited the condition and we participated in a study on the condition. 
Our son was considered high risk for trisomy 18 
To investigate the cause of my intersex condition 
 
Please share any further comments on any of the above questions [Regarding 
perception of healthcare providers.] 
Did my research to find the best to prevent any conflicts 
I am a public speaker who goes to medical schools to talk about trans health care. 
IME Doctors learn next to nothing about trans health issues, especially if they didn't go to 
med school in the last 5 years 
I am an RN though and feel my answers may be slightly biased as I feel I can fairly 
advocate for myself and therefore wouldn't receive poor care. 
I am not out to any medical professionals I don't know first-hand on how they 
would respond 
I am privileged enough to have access to Howard Brown, who provide me with 
trans-inclusive healthcare, and I also see a therapist at a practice for queer and by queer 
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folks. My perceptions are based on all of the horror stories I've heard from other trans 
people. 
I don't necessarily communicate my gender/pronoun preference to new people, 
but it is on referral info from my dr and has never been a problem for me. 
I felt confident in my answers regarding doctors and psychotherapists. I believe 
this is because I have worked with many and heard stories from many of the people I 
know. I have had much more limited contact with genetic counselors and all of it was 
prior to beginning my transition so I had very little personal experience to base it off of. 
I generally don't even bother to clarify my gender identity with new doctors 
because of the trauma. 
I have learned to seek out trans specific providers. The staff at 'traditional' offices 
can be horrible to work with as a trans person. 
I have never interacted with a genetics counselor, so I don't know what to expect. 
I have never met a genetic counselor 
I have no experience with genetic counselors! 
I have not been to any psychotherapists or genetic counselors and do not have an 
impression of how they respond to trans patients. I've found that generally doctors/nurses 
that are not specialists in trans care can be very exhausting to work with, even if they're 
well-meaning. The specialists I have worked with have really been fantastic though. 
I have not had as many negative experiences because of where I have sought my 
healthcare (Planned Parenthood and CHAS), but most of my friends in the community 
have had repeated horrendous experiences with local healthcare providers. 
I initially was fearful of being open as to my true identity. I came out to each 
person I had to deal with in an open discussion so that suitable care could be found, if a 
problem existed. I was fearful of giving so many people so much control over what I could 
do with my body. 
I live as a woman because I know the gender I wish I could live as is not possible or 
represented in my culture and so I do not share it with anyone. I do not even know what it 
would be like. 
I put 'somewhat disagree' regarding therapists because when I was 14 I had a 
therapist who effectively didn't believe me when I said I was trans. They wanted me to 
prove it, which I couldn't. I was a kid, and this caused me pain and confusion, and set back 
my transition by many years. In recent years, I have had positive experiences with 
therapists. 
I'm not out to health professionals so I am uncertain whether they are respectful 
or not but I feel that by listening to the way they speak that they don't know much about 
us 
I'm really not sure of what 'most' means.  I think this is highly dependent on 
geography, and education.  Many are very educated and respectful, but many have no 
idea.  This is what is difficult about medical care, that you never know which your doctor 
will be. 
I've experienced issues with medical professionals, from psychiatric staff to er 
check in nurses, who treated me innapropriately because of my trans status. 
I've never met with a genetic counselor, and I'm not at all knowledgeable in the 
specifics of their background, education, general worldview, etc. 
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It's nice to have some sign that a provider has awareness/understanding of trans 
and nonbinary people.  A place to provide information on gender identity preferred 
names, pronouns, etc. is a good sign. 
My answers make it sound like I trust genetic counselors more than doctors. But 
that's misleading. Actually, I have clear personal experience that doctors and therapists 
are bad at respecting trans people, and I have ZERO INFORMATION about how good 
genetic counselors are. Probably just as bad! That would be my assumption! Most people 
are bad at respecting us, regardless of job! But I can't say for sure, because I have never 
met a genetic counselor in my life, so I have to put 'neither agree nor disagree.' 
The ignorance of most general practitioners i've seen is truly stunning. 
Therapist/mental health providers have consistently been the only doctors who 
pronoun me correctly, even ones that are otherwise very polite seem to have a hard time 
dealing with my hormone levels vs their expectations. 
 
Please share any further comments on any of the questions about language and 
terminology used in genetic counseling appointments. 
'sex of the baby' as determined by chromosomes alone seems simplistic; people 
talking about these topics should consult with intersex people as well 
> 'We have two copies of every gene: one from our mother and one from our 
father.'    as a trans woman hoping to have children, I do not want to be referred to as the 
'father' of my progeny.  'genetic parent' is a fine turn of phrase. 
After being informed more than once about appropriate naming, it becomes 
completely inappropriate to continue to 'deadname' me. Prenatal testing would only be 
indicative of possible/probable gender of the fetus. As a known AMAB I would have no use 
for information concerning ovarian/uterine cancer since that is not a viable option for me 
at this time. The potential, real, cancer risks need to be discussed to prepare me for 
potential problems during the course of my transition. 
Because intersex people are so diverse, saying that testing the chromosomes can 
determine sex is still not completely accurate 
Chromosomes do not determine sex, at all.  They influence physical sex 
characteristics, but do not determine them, so it is entirely inappropriate to refer to X and 
Y chromosomes as being able to determine sex.  A genetic counselor should know this at 
this point in medical science history, and I would question their qualifications if they 
uttered such a phrase. 
Defining the terms gender vs sex in regard to a fetus is a poor mechanism. 
Distinguishing 'sex' and 'gender' really doesn't help. No trans woman is going to be 
any happier to hear 'technically your sex is male' than she will be to hear 'technically 
you're a man.' 
For the questions about 'two copies of everything gene' I think they are all wrong 
because with x and y  chromosomes there as some genes that are only on one of them. 
I feel it is possible for  'male' and 'female' to be used in a purely biological sense 
outside the concept of gender, but at the same time I wouldn't necessarily assume that the 
counselor was using those terms like that (unless it was made clear) and might feel the 
counselor was being bioessentialist. Also, it really is pretty easy to be exact about what 
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one means instead of essentially using euphemisms ('male hormones' instead of just 
'testosterone') 
I produce higher than standard levels of Testerone because of PCOS as does 
everyone I'm blood kin to, I really appreciate anytime a doctor refers to them as the 
actual hormone instead of gendering. On forms keeping it clear it's an everyone question 
is something I've been seeing more and really appreciate. 
If you're ever uncertain about someone's pronouns, just ask. If you mess up, just 
quickly correct yourself and move on. 
It would be ok to ask about records under a previous name only if those records 
were required, and not if only for curiosity's sake. Any mis-naming or misgendering 
should be fully avoidable by having intake forms filled out in advance that has the options 
for preferred name and pronouns. 
Pretty much all the gender-neutral language is more precise anyway, so might as 
well use it. 
Regarding the issue of name, asking for a person's former name as it relates to 
medical records is a reasonable and necessary step toward a more accurate health care 
experience.  However, if the professional asks for former names purely from the 
perspective of satisfying curiosity, then the question becomes inappropriate.      Not all 
transgender or non-binary identifying individuals are bothered by the sharing of their 
former name, but many are to the extent that its use is often referred to as 'dead naming' 
within the trans community at large. 
 
Please share any further comments on any of the questions about disclosure of 
transgender identity and sex assigned at birth. 
'As an example, if you are a trans woman, the counselor assumes that you are a cis 
woman'     If a medical professional clearly assumed I was cis, I think I'd relish it for as 
long as I could. I'm generally willing to disclose that I'm trans to medical professionals, I 
mean, I'm proud to be trans, but want them to know that I'm absolutely not ashamed of 
that fact. 
Anything that indicates the space is trans-friendly is a plus, but trans/enby friendly 
and LGB friendly are very different things. 
Disclosing my sex-assigned-at-birth is something i'm comfortable with because i 
know that it can affect my organs/health. 
For context I don't have biological children, nor is it possible for me to have them. 
If my partner were pregnant/trying to become pregnant, I would probably rather say 'I'm 
not the biological father' and leave it at that, rather than explain my trans status. 
For doctor's visits or anything medical, most trans people are pretty open about 
their sex assigned at birth. 
For the best plan of action regarding cancer, I would divulge my sex at birth, 
however, I would be highly uncomfortable/ uncertain unless I saw any one indication that 
they were trans friendly 
I am open about being trans. 
I am uniquely confident in my identity and have no problem disclosing my birth sex 
and identity to anyone because I know I can defend myself 
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I feel that anything expressing or concerning directly or indirectly, my personal 
identity, the identity I prefer to be recognized by, the I am much more likely to be sure 
that the person or people involved are fully aware of who I am on the surface. 
I have no inclination to come out as trans to anybody unless it's absolutely 
necessary to the conversation. At best, it's a situation that I'm not comfortable with and 
exposes me to unconscious prejudices. At worst... not great things. 
I only recently started seeing the pronoun flags at one of the doctor's office I go to 
and I cannot describe the feeling of elation that someone who was clearly cis, but allying 
but making it clear it wasn't as obvious as everyone assumes by having her pronouns as 
part of her badge was a lot more than I expected. 
I personally take responsibility for disclosing relevant health information 
including that I am trans, when appropriate. However, the mitigations listed above shod 
definitely be employed to help those who feel less safe or confident about diaclosure. 
I think that explaining the need for an accurate sex at birth would be the most 
accurate reason 
I would only bring it up if I felt it was medically relevant, regardless of how trans 
friendly the provider is 
I'll discuss my assigned sex if asked, it doesn't bother me 
In a medical situation, I would never keep my assigned gender at birth secret, even 
if I passed perfectly for a cisgender man. 
In the community, we look for the described indicia :) 
Tbh the flag would be heartening but only if they were trans. 
The LGBTQ community is just as likely to not accept a transgender or non-binary 
individual's identity as the rest of society, and as such, the presence of a rainbow flag 
would have no impact on how likely I would or would not be to disclose such sensitive 
information.    That having been said, I feel it is vital to share relevant information with 
my medical professionals and my transgender status is relevant to my care in many ways.  
In the event that the aforementioned professional(s) is unable to provide the same 
standard of care given prior to the receipt of such information, I would simply search for a 
new provider and inform the former as to the nature of the termination of their services. 
The more knowledgeable a person seems about trans issues, the more likely I am 
to come out sooner. 
This is a challenging section to answer because, for me, I would disclose my sex 
assigned at birth in any situation.  I would want my genetic counselor to know the likely 
chromosomes I was probably born with and how the hormones I grew up with, along with 
my current hormones, might affect my health.  The trans and non-binary inclusive 
symbols and questions would help me know if I can trust their judgement, but I would still 
disclose it either way, and then ask for a referral if they didn't seem totally competent. 
Ultimately, if I am seeing a genetic counselor, it is for help with reasoning or their 
knowledge. If it would materially aid them in that task, then I will disclose - a 
determination I am comfortable making in most cases.    In general, though, I have been 
burnt too many times by record systems putting 'M' in front of someone on the phone and 
them misgendering me.  So, I am fairly disinclined to put my pronouns on a piece of paper, 
especially if I don't have much faith in the organization (e.g. a hospital system). 
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When first meeting someone I am very, very aware of details that may indicate if 
they are likely or not likely to be accepting of my identity as a transgender man. This feels 
necessary to ensure my own safety and adequate care. 
 
Please provided any comments as to why the symbols suggested are or are not 
appropriate for  Aaron. 
A transgender man should not have a female symbol used in conjunction with a 
male symbol; he should have a male symbol, and if nessesary a note indicating his trans 
status.    It is also inappropriate to use a gender-neutral symbol for him, as it implies he is 
not actually a man 
Aaron is a man, not sure why Aaron cannot simply have a square.. 
Aaron is a man. His gender is not indeterminate, but simply doesn't 'match' his 
assigned sex at birth. The diamond provides no additional information the way a 
combined symbol or a symbol with notation might. 
Aaron is not a woman and never has been. Writing AFAB is much clearer and more 
affirming. 
Aaron is not female, and hinting on him being some kind of 'female variation' or 
'mix of the two' seems inappropriate 
Aaron's gender identity is not the issue, and there is absolutely no reason to make 
reference to anything beyond his genetic susceptibility to disease, or the heritability of 
disease to his (potential) offspring. That being the case, I think the circle in a square is 
more appropriate than an AFAB/Trans Man marker. 
AFAB and square is great. Trans man with 'unspecified' diamond is a little weird. 
The last one is confusing because the symbols represent both man and woman, which is 
not how a trans man identifies or is characterized. 
An FTM person on hormones should medically be treated as male but it should be 
noted they are trans. An MTF person on hormones should medically be treated as female 
but it should be noted they are trans. Treating us as 'other' or 'both' is dangerous and 
rude. 
circle-inside-square reads as 'female on the inside', which, ugh    Diamond as a 
visual indicator serves as a visual flag and that something noteworthy might apply or 
explain something, seems reasonable.    AFAB + square is gender affirming and also 
conveys the useful information. 
From a genetics standpoint, the most important part is whether the genes are 
from the X or Y chromosome set. Secondarily, the trans aspect might be important if some 
aspect of trans life altered their risk profile, such as taking hormones increased a risk that 
they developed a particular cancer (though not all of us take hormones). A system that 
uses symbols needs to indicate both aspects to be most useful. Also, the symbols for 
transwomen and transmen shouldn't be the same. 
Gender is known and has no relation to female 
I feel that, as a transgender person seeking to follow their genealogical history, 
complete honesty is required for true results. However, it is the individual's choice, 
personally, I have indicated in my profile that I am transgender/transsexual female with 
surgery. 
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I prefer the symbol with the text rather than the last 2 examples. it's confusing to 
interpret and I think it plays way too much of a 'woman trapped inside a man' or 'man 
trapped inside a woman' trope 
I prefer the symbols where Aaron is clearly stated as a man, rather than a 
combination of the circle and square, with a small notation about his trans history 
I think for the purpose of providing accurate information for genetic clinicians, it's 
important to visually represent the patient's genetics visually with a symbol, and 
designate the gender identity textually. In Aaron's case, I would represent him with a 
circle and trans man within or underneath the shape. 
I think the appropriateness of these depends mostly on what Aaron himself is 
comfortable with. However, if Aaron identifies with a binary gender, then I think 
assigning him an 'unknown gender' marker is inappropriate (unless he wanted it, of 
course). That being said, the other markers seem to respect Aaron's identity while not 
losing any information that's important to the family history, so again I think it comes 
down to what Aaron is comfortable with. 
I think there should be a way to denote the person's current identity in a way that 
completely shows their present identity, but also denotes their genetics.  I'm not sure 
about the last image, it seems accurate, especially as a visual indicator that would be 
helpful for easily seeing the genetics at play, but it feels inappropriate to a person's 
identity.  Honestly, it gets a little complicated because some transgender men fully identify 
as 'men', while others as 'transmen', and might feel that this symbol does or does not 
represent them. 
I would prefer a square with the text 'trans man.' i also wish that the symbols did 
not reinforce gendered concepts through hard edges for men and soft roundness for 
women. 
I would question the drive to document assigned-at-birth status at all.  It is already 
a simplification given the presence of intersex individuals.    What information and 
context are you trying to capture, and why is birth gender required?  Gender is often used 
as a proxy to mean 'a bunch of other assumptions' (that are 'often' true but not 'always' 
true, so I would argue they are quite dangerous in a medical context!)    What is the core 
genetic trait context that you need?  Is it who contributed sperm and who contributed 
egg?  Is it who contributed X or Y chromosone?  Focus on the actual information you need 
and not 'AMAB so I can assume this other information...'    I find the first symbol least 
inappropriate, in that it does denote gender as 'a thing that was done to Aaron', and 
AMAB is a pretty accepted term.    The second symbol specifically names 'Trans Man' 
which is getting very subjective and difficult to pin down (NB, Trans Masc, Fluid, Intersex, 
etc).  There are too many terms to potentially capture, and they change over time.    The 
third symbol implies Aaron is 'a woman inside' and is 'just pretending to be a man on the 
outside' which conjures a hurtful stereotype. 
If Aaron is a binary trans man, the second symbol is inappropriate; he's a man, not 
non-binary. The third symbol is completely inappropriate as Aaron is not 'a woman on the 
inside' nor 'secretly a woman.' 
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If Aaron is a man, the only appropriate shape is the square, as he is not female and 
his gender is not unknown. Adding assigned sex below is, in my opinion, only acceptable 
because we are talking about an oversimplified presentation of information. We are 
supposed to infer based on 'AFAB' that he has XX chromosomes and was born with a 
uterus, ovaries, vagina, etc. But we can not actually know all of that just from knowing 
that he was assigned female at birth. Many intersex conditions are not externally 
identifiable at birth, and can certainly be genetically relevant. 
Indicating a deviation from the identity of origin is only relevant in the event that 
the patient has undergone cross-sex hormone therapy. 
It seems very medically necessary for it to be known what a person is assigned at 
birth, and so these options for symbols feel appropriate.   However, when I pondered them 
I felt very uncomfortable imagining them on a chart in front of me. It felt like it was 
bringing to light the very thing I am trying very hard to hide. I consider myself to be very 
well adjusted and emotionally stable and it makes me curious how these symbols may 
impact a person who is not.  If this was only for the counselors private 
use/reference/notes and I never saw it I would not be impacted. 
Of the 3 symbols the genetic marker being inside of the gender identity is the least 
problematic, though I would want to know what is normally done for intersex individuals, 
or those who are chromosomally variant. Is that where nonbinary's diagonal comes from 
or is that separate? 
Stop categorizing them by gender altogether and start categorizing them by the 
relevant information of chromosomes (ie people with XY chromosomes get one shape...), 
categorizing by gender will always be harmful to people whose gender doesn't fit the 
expectations of 'matching' chromosomes and also tells you nothing anyway because 
chromosomes and gender aren't inherently connected.    In the current system, 
categorizing someone whose gender you know as 'unknown gender' or as a different 
gender is hugely invalidating 
The circle/square combination symbol is visually confusing on top of striking me 
as inappropriate. 
The combined symbols are laden with trouble. The diamond plus description 
strikes me as the most complete denotation. 
The diamond one seems inappropriate because it suggests that Aaron is something 
other than a man, which is untrue. The combo symbol also seems to suggest that. 
However, I think ultimately the better option for making this diagram convention more 
trans friendly isn't to use squares for trans men and circles for trans women, but to 
redefine squares as 'sperm' and circles as 'egg.' I'm not the expert but it seems like that 
would be an easier change to get genetic counselors to make. 
The most appropriate would be a square labeled 'trans man' 
The second is inappropriate because he identifies as a man, so his gender is known. 
The last seems ambiguous and could potentially be interpreted as trans female. 
The square is most appropriate because it is who he is. And the AfaB gives the 
counselor the info they need re genetics.   The diamond and Trans Man is just cringey 
unless he has stated he identifies as a Trans man exclusively.   The Square with the circle 
gives some sort of image of an inner female or a female trapped in a man's body. Neither 
which is accurate. 
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The use of the diamond labeled trans man is demeaning because the diamond 
implies that Aaron is not actually a man and the 'trans' label has a similar effect. The first 
option (square labeled AFAB) is best because it recognizes Aaron as a man and also 
makes a medically relevant note about sex assigned at birth while keeping sex and gender   
identity separate 
The whole symbol system should be relabeled entirely.  Name the box and circle 
'ovarian parent' and 'spermatozoan parent' or something like that.  Avoids the whole 
debacle entirely. 
This is conflating sex and gender say that the graph identifies sex at birth and 
diamond is unknown sex at birth. If your dealing with genetics, you probably don't care 
about gender at all. 
 
Please provided any comments as to why the symbols suggested are or are not 
appropriate for Bethany. 
As previously mentioned regarding trans-masculine identities, identifying the 
deviation from the identity of origin is only relevant in the event that the patient has 
undergone cross-sex hormone therapy. 
Bethany is a woman and should have a circle. 
Bethany is a woman, she should have the woman symbol. It's simple enough to 
explain below she was AMAB 
Bethany is a woman. Plain and simple. Her gender is not indeterminate even if it 
doesn't 'match' the sex she was assigned at birth. The diamond provides no useful 
information, just confuses and thus low-key invalidates her gender. 
Bethany is female, so only the circle is appropriate. I would like to reiterate that 
this charting system is binary-reinforcing and intersex-erasing. I recognize the need for 
simplified presentation of data, but this is not an accurate reflection of the reality of 
human gender and sex diversity. 
Bethany is not male , and hinting that she is  some kind of 'male variation' or 'mix 
of the two' seems inappropriate 
Bethany was never a man. 
For some reason, this circle/square combination seems less visually confusing than 
the previous for trans men, but it also strikes me as inappropriate. 
Generally we are moving away from amab/afab language because of how it 
centers the gender we are not. The combined square/circle is the most insulting option. 
I am mildly confused why this is a 2nd page of the same question but with the 
person, AMAB vs AFAB, Do you get a lot of variation with people feeling strongly about 
those two not being equivalent? I worry that's the case, but wouldn't be surprised. 
I feel that the diamond symbol, as I identified gender needs to be left without a 
verbal or acronym designation. If one of the other symbols are selected ( personal choice, 
not assigned by program) then a proper designation could be appropriate 
I think for the purpose of providing accurate information for genetic clinicians, it's 
important to visually represent the patient's genetics visually with a symbol, and 
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designate the gender identity textually. In Bethany's case, I would represent her with a 
square and trans woman within or underneath the shape. 
I think there should be a way to denote the person's current identity in a way that 
completely shows their present identity, but also denotes their genetics.  I'm not sure 
about the last image, it seems accurate, especially as a visual indicator that would be 
helpful for easily seeing the genetics at play, but it feels inappropriate to a person's 
identity.  Honestly, it gets a little complicated because some transgender women fully 
identify as 'women', while others as 'transwomen', and might feel that this symbol does or 
does not represent them. 
I would question the drive to document assigned-at-birth status at all.  It is already 
a simplification given the presence of intersex individuals.    What information and 
context are you trying to capture, and why is birth gender required?  Gender is often used 
as a proxy to mean 'a bunch of other assumptions' (that are 'often' true but not 'always' 
true, so I would argue they are quite dangerous in a medical context!)    What is the core 
genetic trait context that you need?  Is it who contributed sperm and who contributed 
egg?  Is it who contributed X or Y chromosone?  Focus on the actual information you need 
and not 'AFAB so I can assume this other information...'    I find the first symbol least 
inappropriate, in that it does denote gender as 'a thing that was done to Bethany', and 
AFAB is a pretty accepted term.  It is also denoting something that will not change over 
time.    The second symbol specifically names 'Trans Man' which is getting very subjective 
and difficult to pin down (NB, Trans Masc, Fluid, Intersex, etc).  There are too many terms 
to potentially capture, and they change over time.    The third symbol implies Bethany is 'a 
man inside' and is 'just pretending to be a woman on the outside' which conjures a hurtful 
stereotype. 
If Bethany identifies as a binary women her icon should reflect this 
Most appropriate would be a circle labeled trans woman 
My comments regarding 'Aaron' apply here. 
Same as before. The last one makes no sense. 
Same as responses for Aaron 
Same comments as previous answer. Though I will also add that the symbol within 
a symbol approach kind of plays on the 'X trapped inside a Z body', which isn't really 
appropriate either. 
Same feedback as the comments for Aaron. 
same feelings as the last example 
See complaint in previous section 
See previous 
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square inside circle implies 'is actually a square'    diamond seems like a generic 
visual indictor that there is something to note here    AMAB + circle is gender affirming 
and also conveys the useful information. 
The same logic as applied to Aaron's case. 
The second symbol is inappropriate if Bethany is a binary trans woman; giving her 
a diamond suggests that she's either non-binary or an 'other'. The third symbol is 
completely inappropriate as Bethany is not 'a man on the inside' nor 'secretly a man.' 
The whole symbol system should be relabeled entirely.  Name the box and circle 
'ovarian parent' and 'spermatozoan parent' or something like that.  Avoids the whole 
debacle entirely. 
 
Please provided any comments as to why the symbols suggested are or are not 
appropriate for Casey. 
(See comments regarding FTM and MTF individuals, as they apply in this instance 
as well.) 
A diamond is a symbol for unknown, making it completely inappropriate to use for 
a nonbinary person. A nonbinary person's gender is known. 
All of these options place too much emphasis on the sex assigned at birth and fail 
to reflect that nonbinary is its own identity. 
All of these symbols could work, but the diamond and circle with notation just 
seem somewhat clearer. 
Any of these, freely selected, can be appropriate. The choice can not be generated 
by the program without personal input 
Casey is non binary. They are not a mix of female and nonbinary identities. They 
are not female saying they are nonbinary. Acknowledging gender assignment is the most 
neutral and least dysphoria inducing option 
Casey is not female, so the circle is not appropriate. This system erases Casey as a 
nonbinary person. Instead of trying to force trans, nonbinary, and intersex individuals 
into a binarist system, it would be preferable to establish a new system that accounts for 
them in the first place. 
I do not know Casey's hormone status. Because of this their sex should be treated 
as unknown. But their assigned sex at birth should be noted for genetic reasons. 
If you are going to categorize by gender, give nonbinary it's own symbol rather 
than just using the unknown symbol. 
In this case the diamond is the best marker because it correctly recognizes Casey 
as neither male not female 
It would be better if there were additional symbols for nonbinary and intersex 
individuals 
Let Casey decide. 
Make a new symbol for nonbinary people like a triangle 
Same as Aaron 
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Same as previous two. 
See comment given two sections ago. Just call it sex identified at birth 
See my previous remarks.     Also, that's is the logo for the Erie Railroad. I'm very, 
very old... 
The second symbol isn't appropriate as Casey is a non-binary individual and not a 
woman. The third symbol is completely inappropriate as Casey is not 'a woman on the 
inside.' 
The symbols that fit Casey's non-binary identity best should be used, whether that 
is 'other' or a combo of the two, depending on preference 
The whole symbol system should be relabeled entirely.  Name the box and circle 
'ovarian parent' and 'spermatozoan parent' or something like that.  Avoids the whole 
debacle entirely. 
 
Please provided any comments as to why the symbols suggested are or are not 
appropriate for Devon. 
(See comments regarding FTM and MTF individuals, as they apply in this 
instance as well.) 
Again, as long as the symbol is freely selected, then it is appropriate 
Devon is nonbinary therefore signs that are used for men should be use in 
reference to them 
It depends on the person and how they identify. If possbile, give the individual 
the choice of which symbol to use. 
It's still implying that Devon didn't disclose their gender or that nonbinary is an 
invalid gender. If they did say they were nonbinary why is a symbol for 'gender 
unknown/unspecified' being used? 
Most appropriate would be creating a symbol for nonbinary, or replacing the 
term 'unspecified' with nonbinary 
Now that I'm seeing the AMAB enby person I think any of these symbols could 
work, but am gravitating toward the symbols which seem to more clearly affirm 
Devon's gender, while acknowledging their assignment at birth, which could be 
valuable medical information. 
Same as Aaron 
Same as prior 
See comment three sections ago.  Just call it sex assigned at birth and go as 
accurate as you can 
See my previous comments. 
See previous 
See previous comments. 
The diamond is inappropriate to use in conjunction with a nonbinary identity. 
The diamond represents unknown. We know the nonbinary person's gender. Use a 
different symbol. 
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The same logic as before. 
The second symbol is inappropriate as Devon is not a man. The third symbol is 
completely inappropriate as Devon is not 'a man on the inside.' 
The whole symbol system should be relabeled entirely.  Name the box and circle 
'ovarian parent' and 'spermatozoan parent' or something like that.  Avoids the whole 
debacle entirely. 
Their hormone status is unknown so their sex should be treated as unknown. 
Assigned sex at birth should be noted for genetic reasons. 
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APPENDIX D: Chi square tables for all subgroup comparisons  
All significant p-values marked with * 
Perceived appropriateness of language and terminology by education level 
  
Highest Level of 
Education 
Total 
P 
Value 
by Chi 
Square 
P Value 
by 
Fisher's 
Exact 
Test 
Less Than 
Bachelor's 
Degree 
Bachelor's 
Degree or 
Higher 
The genetic counselor 
notes that you listed 
non-binary gender on 
paperwork. As part of 
your medical history, 
the genetic counselor 
asks what sex you were 
assigned at birth 
"Somewhat" or 
"Completely 
Inappropriate" 
2 5 7 
  0.698 
All Other 
Responses 
20 31 51 
  
Total 22 36 58     
The genetic counselor 
asks what your name 
was before your 
transition 
"Somewhat" or 
"Completely 
Inappropriate" 
35 54 89 
 
0.079 
All Other 
Responses 
5 1 6 
  
Total 40 55 95     
The genetic counselor 
asks if you have any 
medical records under a 
different name 
"Somewhat" or 
"Completely 
Inappropriate" 
1 3 4 
 0.639 
All Other 
Responses 
38 52 90 
  
Total 39 55 94     
The genetic counselor 
initially addresses you 
by a name you no longer 
use 
"Somewhat" or 
"Completely 
Inappropriate" 
32 46 78 
0.648  
All Other 
Responses 
8 9 17 
  
Total 40 55 95     
The genetic counselor 
asks you to fill out 
standard paperwork 
before your visit that 
includes a question 
about what pronouns 
you use 
"Somewhat" or 
"Completely 
Inappropriate" 
0 1 1 
 1.000 
All Other 
Responses 
52 70 122 
  
Total 52 71 123     
The genetic counselor 
initially addresses you 
with incorrect pronouns 
"Somewhat" or 
"Completely 
Inappropriate" 
36 49 85 
0.927  
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All Other 
Responses 
16 21 37 
  
Total 52 70 122     
The genetic counselor 
addresses you with 
incorrect pronouns 
after being informed of 
your correct pronouns 
"Somewhat" or 
"Completely 
Inappropriate" 
52 68 120 
 0.262 
All Other 
Responses 
0 3 3 
  
Total 52 71 123     
The genetic counselor 
explains inheritance 
stating We have two 
copies of every gene: 
one from our mother 
and one from our father. 
"Somewhat" or 
"Completely 
Inappropriate" 
24 28 52 
0.456  
All Other 
Responses 
28 43 71 
  
Total 52 71 123     
The genetic counselor 
explains inheritance 
stating We have two 
copies of every gene: 
one from the egg and 
one from the sperm. 
"Somewhat" or 
"Completely 
Inappropriate" 
3 2 5 
 0.649 
All Other 
Responses 
49 69 118 
  
Total 52 71 123     
The genetic counselor 
describes prenatal 
testing by saying 
Because this test looks 
for the X and Y 
chromosomes, it can tell 
us the gender of the 
baby 
"Somewhat" or 
"Completely 
Inappropriate" 
42 62 104 
0.320  
All Other 
Responses 
10 9 19 
  
Total 52 71 123     
The genetic counselor 
describes prenatal 
testing by saying 
Because this test looks 
for the X and Y 
chromosomes, it can tell 
us the sex of the baby 
"Somewhat" or 
"Completely 
Inappropriate" 
12 14 26 
0.652  
All Other 
Responses 
40 57 97 
  
Total 52 71 123     
The genetic counselor 
describes a genetic 
mutation as causing an 
increased risk of female 
reproductive cancers 
"Somewhat" or 
"Completely 
Inappropriate" 
26 39 65 
0.606  
All Other 
Responses 
25 31 56 
  
Total 51 70 121     
The genetic counselor 
describes a genetic 
mutation as causing an 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 1.000 
110 
 
increased risk of 
ovarian and uterine 
cancer 
All Other 
Responses 
50 69 119 
  
Total 51 71 122     
The genetic counselor 
discusses your lifetime 
risk of breast cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 1.000 
All Other 
Responses 
51 69 120 
  
Total 52 71 123     
The genetic counselor 
discusses your lifetime 
risk of colon cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 1 2 
 1.000 
All Other 
Responses 
51 69 120 
  
Total 52 70 122     
The genetic counselor 
discusses how male and 
female hormones affect 
your risk of cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
20 33 53 
0.375  
All Other 
Responses 
32 38 70 
  
Total 52 71 123     
The genetic counselor 
discusses how estrogen 
and testosterone affect 
your risk of cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 1.000 
All Other 
Responses 
51 69 120 
  
Total 52 71 123     
      
 
Perceived appropriateness of language and terminology by sex assigned at birth 
  
What is the 
sex you were 
assigned at 
birth? 
Total 
P 
Value 
by Chi 
Square 
P Value 
by 
Fisher's 
Exact 
Test Male Female 
The genetic counselor notes that 
you listed non-binary gender on 
paperwork. As part of your 
medical history, the genetic 
counselor asks what sex you were 
assigned at birth 
"Somewhat" or 
"Completely 
Inappropriate" 
1 6 7 
  
1.000 
All Other 
Responses 
10 41 51 
  
Total 11 47 58     
The genetic counselor asks what 
your name was before your 
transition 
"Somewhat" or 
"Completely 
Inappropriate" 
30 59 89 
 0.415 
All Other 
Responses 
3 3 6 
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Total 33 62 95     
The genetic counselor asks if you 
have any medical records under a 
different name 
"Somewhat" or 
"Completely 
Inappropriate" 
1 3 4 
 1.000 
All Other 
Responses 
31 59 90 
  
Total 32 62 94     
The genetic counselor initially 
addresses you by a name you no 
longer use 
"Somewhat" or 
"Completely 
Inappropriate" 
31 47 78 
 0.046* 
All Other 
Responses 
2 15 17 
  
Total 33 62 95     
The genetic counselor asks you to 
fill out standard paperwork 
before your visit that includes a 
question about what pronouns 
you use 
"Somewhat" or 
"Completely 
Inappropriate" 
0 1 1 
 1.000 
All Other 
Responses 
43 79 122 
  
Total 43 80 123     
The genetic counselor initially 
addresses you with incorrect 
pronouns 
"Somewhat" or 
"Completely 
Inappropriate" 
34 51 85 
0.096  
All Other 
Responses 
9 28 37 
  
Total 43 79 122     
The genetic counselor addresses 
you with incorrect pronouns after 
being informed of your correct 
pronouns 
"Somewhat" or 
"Completely 
Inappropriate" 
43 77 120 
 0.551 
All Other 
Responses 
0 3 3 
  
Total 43 80 123     
The genetic counselor explains 
inheritance stating We have two 
copies of every gene: one from 
our mother and one from our 
father. 
"Somewhat" or 
"Completely 
Inappropriate" 
20 32 52 
0.486  
All Other 
Responses 
23 48 71 
  
Total 43 80 123     
The genetic counselor explains 
inheritance stating We have two 
copies of every gene: one from 
the egg and one from the sperm. 
"Somewhat" or 
"Completely 
Inappropriate" 
4 1 5 
 0.050 
All Other 
Responses 
39 79 118 
  
Total 43 80 123     
The genetic counselor describes 
prenatal testing by saying 
Because this test looks for the X 
and Y chromosomes, it can tell us 
the gender of the baby 
"Somewhat" or 
"Completely 
Inappropriate" 
37 67 104 
0.737  
All Other 
Responses 
6 13 19 
  
Total 43 80 123     
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The genetic counselor describes 
prenatal testing by saying 
Because this test looks for the X 
and Y chromosomes, it can tell us 
the sex of the baby 
"Somewhat" or 
"Completely 
Inappropriate" 
12 14 26 
0.178  
All Other 
Responses 
31 66 97 
  
Total 43 80 123     
The genetic counselor describes a 
genetic mutation as causing an 
increased risk of female 
reproductive cancers 
"Somewhat" or 
"Completely 
Inappropriate" 
18 47 65 
0.121  
All Other 
Responses 
23 33 56 
  
Total 41 80 121     
The genetic counselor describes a 
genetic mutation as causing an 
increased risk of ovarian and 
uterine cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 1.000 
All Other 
Responses 
41 78 119 
  
Total 42 80 122     
The genetic counselor discusses 
your lifetime risk of breast cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 1.000 
All Other 
Responses 
42 78 120 
  
Total 43 80 123     
The genetic counselor discusses 
your lifetime risk of colon cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 1 2 
 1.000 
All Other 
Responses 
42 78 120 
  
Total 43 79 122     
The genetic counselor discusses 
how male and female hormones 
affect your risk of cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
15 38 53 
0.178  
All Other 
Responses 
28 42 70 
  
Total 43 80 123     
The genetic counselor discusses 
how estrogen and testosterone 
affect your risk of cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 1.000 
All Other 
Responses 
42 78 120 
  
Total 43 80 123     
 
Perceived appropriateness of language and terminology by binary vs. non-binary gender 
identity 
  Gender Total 
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Male 
or 
Female 
Non-
binary 
P Value 
by Chi 
Square 
P Value 
by 
Fisher's 
Exact 
Test 
The genetic counselor asks 
what your name was before 
your transition 
"Somewhat" or 
"Completely 
Inappropriate" 
51 38 89 
 
0.395 
All Other 
Responses 
5 1 6 
  
Total 56 39 95     
The genetic counselor asks if 
you have any medical records 
under a different name 
"Somewhat" or 
"Completely 
Inappropriate" 
1 3 4 
 0.304 
All Other 
Responses 
54 36 90 
  
Total 55 39 94     
The genetic counselor initially 
addresses you by a name you 
no longer use 
"Somewhat" or 
"Completely 
Inappropriate" 
46 32 78 
0.991  
All Other 
Responses 
10 7 17 
  
Total 56 39 95     
The genetic counselor asks 
you to fill out standard 
paperwork before your visit 
that includes a question about 
what pronouns you use 
"Somewhat" or 
"Completely 
Inappropriate" 
0 1 1 
 0.488 
All Other 
Responses 
63 59 122 
  
Total 63 60 123     
The genetic counselor initially 
addresses you with incorrect 
pronouns 
"Somewhat" or 
"Completely 
Inappropriate" 
44 41 85 
0.967  
All Other 
Responses 
19 18 37 
  
Total 63 59 122     
The genetic counselor 
addresses you with incorrect 
pronouns after being 
informed of your correct 
pronouns 
"Somewhat" or 
"Completely 
Inappropriate" 
61 59 120 
 1.000 
All Other 
Responses 
2 1 3 
  
Total 63 60 123     
The genetic counselor 
explains inheritance stating 
We have two copies of every 
gene: one from our mother 
and one from our father. 
"Somewhat" or 
"Completely 
Inappropriate" 
25 27 52 
0.551  
All Other 
Responses 
38 33 71 
  
Total 63 60 123     
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The genetic counselor 
explains inheritance stating 
We have two copies of every 
gene: one from the egg and 
one from the sperm. 
"Somewhat" or 
"Completely 
Inappropriate" 
3 2 5 
 1.000 
All Other 
Responses 
60 58 118 
  
Total 63 60 123     
The genetic counselor 
describes prenatal testing by 
saying Because this test looks 
for the X and Y chromosomes, 
it can tell us the gender of the 
baby 
"Somewhat" or 
"Completely 
Inappropriate" 
54 50 104 
0.715  
All Other 
Responses 
9 10 19 
  
Total 63 60 123     
The genetic counselor 
describes prenatal testing by 
saying Because this test looks 
for the X and Y chromosomes, 
it can tell us the sex of the 
baby 
"Somewhat" or 
"Completely 
Inappropriate" 
11 15 26 
0.306  
All Other 
Responses 
52 45 97 
  
Total 63 60 123     
The genetic counselor 
describes a genetic mutation 
as causing an increased risk of 
female reproductive cancers 
"Somewhat" or 
"Completely 
Inappropriate" 
28 37 65 
0.082  
All Other 
Responses 
33 23 56 
  
Total 61 60 121     
The genetic counselor 
describes a genetic mutation 
as causing an increased risk of 
ovarian and uterine cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 0.616 
All Other 
Responses 
61 58 119 
  
Total 62 60 122     
The genetic counselor 
discusses your lifetime risk of 
breast cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 0.613 
All Other 
Responses 
62 58 120 
  
Total 63 60 123     
The genetic counselor 
discusses your lifetime risk of 
colon cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 1 2 
 1.000 
All Other 
Responses 
62 58 120 
  
Total 63 59 122     
The genetic counselor 
discusses how male and 
female hormones affect your 
risk of cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
23 30 53 
0.131  
All Other 
Responses 
40 30 70 
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Total 63 60 123     
The genetic counselor 
discusses how estrogen and 
testosterone affect your risk 
of cancer 
"Somewhat" or 
"Completely 
Inappropriate" 
1 2 3 
 0.613 
All Other 
Responses 
62 58 120 
  
Total 63 60 123     
 
Willingness to disclose by education level 
  
Highest Level of 
Education 
Total 
  
Less Than 
Bachelor's 
Degree 
Bachelor's 
Degree or 
Higher 
P 
Value 
by Chi 
Square 
P Value 
by 
Fisher's 
Exact 
Test 
You have been referred 
for a family history of 
colon cancer 
"Somewhat" or 
"Very Unlikely" 
13 22 35 
0.659  
All Other 
Responses 
32 45 77 
  
Total 45 67 112     
You have been referred 
for a family history of 
breast cancer 
"Somewhat" or 
"Very Unlikely" 
5 11 16 
0.431  
All Other 
Responses 
40 56 96 
  
Total 45 67 112     
You have been referred 
for a family history of 
ovarian cancer 
"Somewhat" or 
"Very Unlikely" 
3 3 6 
 0.681 
All Other 
Responses 
42 65 107 
  
Total 45 68 113     
You have been referred 
for a family history of 
prostate cancer 
"Somewhat" or 
"Very Unlikely" 
3 5 8 
 1.000 
All Other 
Responses 
42 63 105 
  
Total 45 68 113     
Your biological child has 
been referred for a 
genetic condition that 
they may have 
inherited. 
"Somewhat" or 
"Very Unlikely" 
8 12 20 
0.986  
All Other 
Responses 
37 56 93 
  
Total 45 68 113     
You are accompanying 
your pregnant partner 
to an appointment to 
discuss genetic testing 
during pregnancy 
"Somewhat" or 
"Very Unlikely" 
17 28 45 
0.718  
All Other 
Responses 
28 40 68 
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Total 45 68 113     
You are accompanying 
your partner to an 
appointment to discuss 
genetic testing prior to 
conception 
"Somewhat" or 
"Very Unlikely" 
12 19 31 
0.882  
All Other 
Responses 
33 49 82 
  
Total 45 68 113     
 
 
Willingness to disclose by  sex assigned at birth 
  
What is the 
sex you were 
assigned at 
birth? 
Total 
P Value 
by Chi 
Square 
P Value by 
Fisher's 
Exact Test Male Female 
You have been referred for 
a family history of colon 
cancer 
"Somewhat" or 
"Very Unlikely" 
10 25 35 
0.498  
All Other 
Responses 
27 50 77 
  
Total 37 75 112     
You have been referred for 
a family history of breast 
cancer 
"Somewhat" or 
"Very Unlikely" 
8 8 16 
0.119  
All Other 
Responses 
29 67 96 
  
Total 37 75 112     
You have been referred for 
a family history of ovarian 
cancer 
"Somewhat" or 
"Very Unlikely" 
3 3 6 
 
0.402 
All Other 
Responses 
35 72 107 
  
Total 38 75 113     
You have been referred for 
a family history of prostate 
cancer 
"Somewhat" or 
"Very Unlikely" 
3 5 8 
 1.000 
All Other 
Responses 
35 70 105 
  
Total 38 75 113     
Your biological child has 
been referred for a genetic 
condition that they may 
have inherited. 
"Somewhat" or 
"Very Unlikely" 
5 15 20 
0.368  
All Other 
Responses 
33 60 93 
  
Total 38 75 113     
You are accompanying your 
pregnant partner to an 
appointment to discuss 
genetic testing during 
pregnancy 
"Somewhat" or 
"Very Unlikely" 
6 39 45 
<0.001*  
All Other 
Responses 
32 36 68 
  
Total 38 75 113     
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You are accompanying your 
partner to an appointment 
to discuss genetic testing 
prior to conception 
"Somewhat" or 
"Very Unlikely" 
6 25 31 
0.048*  
All Other 
Responses 
32 50 82 
  
Total 38 75 113     
 
 
Willingness to disclose by binary versus non-binary gender identity 
  
Gender 
Total 
P Value 
by Chi 
Square 
P Value by 
Fisher's 
Exact Test 
Male 
or 
Female 
Non-
binary 
You have been referred for a 
family history of colon cancer 
"Somewhat" 
or "Very 
Unlikely" 
19 16 35 
0.721  
All Other 
Responses 
39 38 77 
  
Total 58 54 112     
You have been referred for a 
family history of breast cancer 
"Somewhat" 
or "Very 
Unlikely" 
10 6 16 
0.354  
All Other 
Responses 
48 48 96 
  
Total 58 54 112     
You have been referred for a 
family history of ovarian 
cancer 
"Somewhat" 
or "Very 
Unlikely" 
5 1 6 
 
0.209 
All Other 
Responses 
54 53 107 
  
Total 59 54 113     
You have been referred for a 
family history of prostate 
cancer 
"Somewhat" 
or "Very 
Unlikely" 
5 3 8 
 
0.719 
All Other 
Responses 
54 51 105 
  
Total 59 54 113     
Your biological child has been 
referred for a genetic 
condition that they may have 
inherited. 
"Somewhat" 
or "Very 
Unlikely" 
10 10 20 
0.827  
All Other 
Responses 
49 44 93 
  
Total 59 54 113     
You are accompanying your 
pregnant partner to an 
appointment to discuss 
genetic testing during 
pregnancy 
"Somewhat" 
or "Very 
Unlikely" 
24 21 45 
0.846  
All Other 
Responses 
35 33 68 
  
Total 59 54 113     
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You are accompanying your 
partner to an appointment to 
discuss genetic testing prior to 
conception 
"Somewhat" 
or "Very 
Unlikely" 
19 12 31 
0.235  
All Other 
Responses 
40 42 82 
  
Total 59 54 113     
 
Proposed pedigree symbol appropriateness by education 
  
Highest Level of 
Education 
Total 
P Value 
by Chi 
Square 
P Value 
by 
Fisher's 
Exact 
Test 
Less Than 
Bachelor's 
Degree 
Bachelor's 
Degree or 
Higher 
Regarding 
Aaron, symbol 
A1 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
4 11 15 
 
0.397 
All Other Responses 39 56 95   
Total 43 67 110     
Regarding 
Aaron, symbol 
A2 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
26 44 70 
0.58  
All Other Responses 17 23 40   
Total 43 67 110     
Regarding 
Aaron, symbol 
A3 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
17 43 60 
0.011  
All Other Responses 26 24 50   
Total 43 67 110     
Regarding 
Bethany, 
symbol B1 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
5 10 15 
0.656  
All Other Responses 37 57 94   
Total 42 67 109     
Regarding 
Bethany, 
symbol B2 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
25 45 70 
0.418  
All Other Responses 17 22 39   
Total 42 67 109     
Regarding 
Bethany, 
symbol B3 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
18 42 60 
0.043*  
All Other Responses 24 25 49   
Total 42 67 109     
Regarding 
Casey, symbol 
C1 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
8 9 17 
0.419  
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All Other Responses 33 57 90   
Total 41 66 107     
Regarding 
Casey, symbol 
C2 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
30 48 78 
0.883  
All Other Responses 12 18 30   
Total 42 66 108     
Regarding 
Casey, symbol 
C3 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
19 37 56 
0.272  
All Other Responses 23 29 52   
Total 42 66 108     
Regarding 
Devon, symbol 
D1 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
8 6 14 
0.141  
All Other Responses 34 59 93   
Total 42 65 107     
Regarding 
Devon, symbol 
D2 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
30 48 78 
0.883  
All Other Responses 12 18 30   
Total 42 66 108     
Regarding 
Devon, symbol 
D3 is: 
"Somewhat" or 
"Completely 
Inappropriate" 
20 36 56 
0.482  
All Other Responses 22 30 52   
Total 42 66 108     
 
Proposed pedigree symbol appropriateness by sex assigned at birth 
  
What is the sex 
you were 
assigned at birth? 
Total 
P Value 
by Chi 
Square Male Female 
Regarding Aaron, 
symbol A1 is: 
"Somewhat" or "Completely 
Inappropriate" 
7 8 15 
0.250 
All Other Responses 30 65 95  
Total 37 73 110   
Regarding Aaron, 
symbol A2 is: 
"Somewhat" or "Completely 
Inappropriate" 
24 46 70 
0.849 
All Other Responses 13 27 40  
Total 37 73 110   
Regarding Aaron, 
symbol A3 is: 
"Somewhat" or "Completely 
Inappropriate" 
22 38 60 
0.461 
All Other Responses 15 35 50  
Total 37 73 110   
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Regarding Bethany, 
symbol B1 is: 
"Somewhat" or "Completely 
Inappropriate" 
7 8 15 
0.263 
All Other Responses 30 64 94  
Total 37 72 109   
Regarding Bethany, 
symbol B2 is: 
"Somewhat" or "Completely 
Inappropriate" 
24 46 70 
0.920 
All Other Responses 13 26 39  
Total 37 72 109   
Regarding Bethany, 
symbol B3 is: 
"Somewhat" or "Completely 
Inappropriate" 
21 39 60 
0.797 
All Other Responses 16 33 49  
Total 37 72 109   
Regarding Casey, 
symbol C1 is: 
"Somewhat" or "Completely 
Inappropriate" 
9 8 17 
0.053 
All Other Responses 26 64 90  
Total 35 72 107   
Regarding Casey, 
symbol C2 is: 
"Somewhat" or "Completely 
Inappropriate" 
27 51 78 
0.649 
All Other Responses 9 21 30  
Total 36 72 108   
Regarding Casey, 
symbol C3 is: 
"Somewhat" or "Completely 
Inappropriate" 
18 38 56 
0.785 
All Other Responses 18 34 52  
Total 36 72 108   
Regarding Devon, 
symbol D1 is: 
"Somewhat" or "Completely 
Inappropriate" 
9 5 14 
0.007* 
All Other Responses 26 67 93  
Total 35 72 107   
Regarding Devon, 
symbol D2 is: 
"Somewhat" or "Completely 
Inappropriate" 
28 50 78 
0.362 
All Other Responses 8 22 30  
Total 36 72 108   
Regarding Devon, 
symbol D3 is: 
"Somewhat" or "Completely 
Inappropriate" 
19 37 56 
0.892 
All Other Responses 17 35 52  
Total 36 72 108   
 
Proposed pedigree symbol appropriateness by binary versus non-binary gender identity 
  
Gender 
Total 
P Value by 
Chi Square 
Male 
or 
Female 
Non-
binary 
Regarding Aaron, 
symbol A1 is: 
"Somewhat" or "Completely 
Inappropriate" 
7 8 15 
0.667 
All Other Responses 50 45 95  
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Total 57 53 110   
Regarding Aaron, 
symbol A2 is: 
"Somewhat" or "Completely 
Inappropriate" 
36 34 70 
0.914 
All Other Responses 21 19 40  
Total 57 53 110   
Regarding Aaron, 
symbol A3 is: 
"Somewhat" or "Completely 
Inappropriate" 
29 31 60 
0.423 
All Other Responses 28 22 50  
Total 57 53 110   
Regarding Bethany, 
symbol B1 is: 
"Somewhat" or "Completely 
Inappropriate" 
5 10 15 
0.113 
All Other Responses 52 42 94  
Total 57 52 109   
Regarding Bethany, 
symbol B2 is: 
"Somewhat" or "Completely 
Inappropriate" 
36 34 70 
0.809 
All Other Responses 21 18 39  
Total 57 52 109   
Regarding Bethany, 
symbol B3 is: 
"Somewhat" or "Completely 
Inappropriate" 
27 33 60 
0.092 
All Other Responses 30 19 49  
Total 57 52 109   
Regarding Casey, 
symbol C1 is: 
"Somewhat" or "Completely 
Inappropriate" 
11 6 17 
0.231 
All Other Responses 44 46 90  
Total 55 52 107   
Regarding Casey, 
symbol C2 is: 
"Somewhat" or "Completely 
Inappropriate" 
38 40 78 
0.293 
All Other Responses 18 12 30  
Total 56 52 108   
Regarding Casey, 
symbol C3 is: 
"Somewhat" or "Completely 
Inappropriate" 
25 31 56 
0.120 
All Other Responses 31 21 52  
Total 56 52 108   
Regarding Devon, 
symbol D1 is: 
"Somewhat" or "Completely 
Inappropriate" 
9 5 14 
0.301 
All Other Responses 46 47 93  
Total 55 52 107   
Regarding Devon, 
symbol D2 is: 
"Somewhat" or "Completely 
Inappropriate" 
39 39 78 
0.535 
All Other Responses 17 13 30  
Total 56 52 108   
Regarding Devon, 
symbol D3 is: 
"Somewhat" or "Completely 
Inappropriate" 
25 31 56 
0.120 
All Other Responses 31 21 52  
Total 56 52 108   
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APPENDIX E: Confirmation of Exempt Self-Determined research status 
 
 
